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Tue accident of Tuesday last on the 6th Avenue 
elevated road is not reassuring to travellers, as 
it was altogether chargeable to a hastily and im- 
perfectly spiked rail and thus might have been 
avoided. Near the point of the accident a center 
third track is being put in with a switch at Leonard 
St. This switch was in place, but a rail near the 
switch in the up-track was being replaced by a new 
one and before the rail was properly spiked down 
again a train came in sight. The foreman of the 
gang “guessed the spikes in would hold” and let the 
train come on; but the spikes gave way, the rails 
spread and the engine and two cars left the track 
and ranabout two car-lengths overthe ties, stopping 
within 7 ins. of the ends of the ties. It is proper to 
state that the westerly heavy wooden guard rail had 
been remeved to facilitate work on the switch and 
new rail. The alarming feature was that the east 
wheels of the two cars mounted to the top of the 
guard-rail in place and dangerously tipped the cars. 
No one was hurt but a train load of passengers were 
naturally much shaken up and alarmed. The road- 
way is 20 ft. above the street at the point of the ac- 
cident and the street below was crowded with street- 
ears and vehicles. Moral :—don’t carry passengers 
over a half-spiked rail and unguarded track. 





THE plan for roadbed adopted on the Kansas City 
elevated structure seems well calculated to prevent, 
or at least mollify, similar derailment accidents. 
On that structure there are no crossties at all, we 
believe, but the rails are laid in an iron trough in 
such manner that should a car leave the track the 
trough would keep the train in line and support 1 
to the stavion if necessary. : 





o_——_ 


THE accident on the Consolidated Road at Port- 
chester, last week, by the falling of aretaining wall, 
is described by the local press as being due to bad 
proportions in the wall and faulty workmanship. 
As the local editors are probably not posted im the 
proportions of retaining walls their opinions can be 
taken with a certain allowance. But as the wall is 
reported to have bulged at a height of 12 ft., while 
it was intended ultimately to be 30 ft. high, it does 
look as if some explanation was called for from the 
engineer, either regarding his own work or that of 
the contractor. 





=> 


THE 9,000 ton timber raft abandoned off Block 
Island on its way from Nova Scotia to this port, is 
an especially ugly obstruction, or threat, to ocean 
navigation in this foggy Christmas weather. It is 
worse than an iceberg for it cannot make its pre} 
sence felt until the discoverer is on top of it, and for 
all practical purposes the steamer might just as well 
strike a rock. Better safe-guards against total 
abandooment are demanded if the towing of huge 
timber rafts to this port is to become an established 
practice. 








R. H. SouLE, General Manager of the N. Y. Lake 
Erie & Western R. R. Co., writes to the New York 
Railroad Commissioners that his company is ‘‘ener- 
getically prosecuting the study of the best method 
of heating passenger cars.’’ Two trains are now 
vunning between Buffalo and Lockport equipped 
with the MARTIN system of heaters. Other trains 
are being equipped at Jersey City partly under the 
WILLIAMEs system and that of the New York Safety 
Heating Co. Since the passage of the law the com- 
pany has substituted the BAKER heater for the old- 
fashioned hot-air heater in a number of cases. One 
cause that has operated to delay the general intro- 
duction of steam heating is the absolute necessity 
of uniform couplings for the steam pipes and hose 
connections between cars from different railway 
systems. This question is now being considered by 
the principal systems. 


THE slot of the cable road at St. Paul, Minn., is 





and the stalls of the veterinary stables are receiving 
large accessions of equine patients which have been 
injured in this way. Qnite a number of serious ac- 
cidents have also resulted from the fact that the 
slim runners of cutters and sleighs will sink in the 
slots. 


eee —— 


A NEW elevated railway scheme, covering a com- 
prehensive system for all three divisions of the city 
of Chicago is said to be on foot among a New York 
syndicate representing $20,000,000 capital. Ihe com 
pany is styled the “Chicago Remunerating Elevated 
Railway Company.” It will propose to the City 
Council that,in lieu of municipal taxation and 
licence fees it will pay the city 5 per cent. of its 
gross receipts. Three cent fares will be the rule with 
transfers to any part of the city at one cent a mile. 
STEPHEN A. DovuGLass is the Chicago representative 
of the syndicate. 


a - ° 


A WISE reporter in describing an accident on the 
New Croton Aqueduct whereby a ton of dynamite 
was exploded near Shaft No. 16, sagely remarks in 
conclusion that ‘‘the dynamite was a total loss.” It 
usually is under similar circumstances. 
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Mr. H. C. HALL, U. S. Minister to Central Amer- 
ica, has forwarded to the State Department a re- 
port on the Panama canal made by Mr. SYLVANUS 
MILLER, incorrectly stated to be a member of the 
American Society of Civil Engineers. Mr. MILLER 
issaid to have 15 years experence on public works 
in Central America and for 2 years has been 
superintendent of dredges at Panama for one of the 
larger contractors there. He says that out of a 
total estimated quantity of 125,000,000 cu. m. of ex- 
cavation, there was still remaining to be done on 
July 1, 1887, 100,000,000 cu. m. Under economical 
management he estimates that this would cost $1.50 
per cu. m., including cost of administration and en- 
gineering. The excavation remaining would thus 
cost $150,000,000; controlling the Chagres, #20,000,- 
000; locks and harbor work, $10,000,000 ; contingen- 
cies, 10 per cent., or $18,000,000; or in round numbers 
a total of $200,000,000. In the paper of the Canal 
Company, this sum would probably represent $500, - 
000,000 at 5 per cent. as the cost of the canal. The 
interest on this at 5 per cent. would be #25,000,000 
and the maintenance and operation would be about 
$2,000,000, or a total annual charge of $27,000,000. 
Opposed to this he puts an annual traffic of 6,000,000 
tons at $8 per ton, or $18,000,000, and thus shows an 
annual defect of $9,000,000. But Mr. MILLER thinks 
that the total expense will more probably reach 
$750,000,000 or perhaps £1,000,000,000. He finds great 
fault with the method of carrying out the work and 
says that on the lower sections of the canal below 
Matachiu much of the canal dredged has been filled 
level with sand brought down by a 3-ft. rise in the 
Chagres. He says the canal is not impracticable 
from an engineering stand point, but it will cost 
enormously and be impracticable from a financial 
point of view. 


_—_—— - -———_——_—— 


It seems impossible to discourage a certain class 
of inventors, and we may add railroad men, by any 
amount of experimental evidence. If anything has 
been settled by the Burlington brake tests, it is that 
no form of buffer or friction brake has the remotest 
chance of adoption, yet according to the Boston 
Herald “a party of 150 gentlemen assembled at the 
Boston & Albany depot on invitation of the Super- 
intendent and the Turner-Beard Automatic Brake 
Co,” and proceeded to solemnly test a short train of 
25 cars fitted with brakes. Some rather poor stops 
were made in which there was “no shock,” but 
“some of the chains were broken, demonstrating 
the strength of the brake”’ as the ingenuous reporter 
puts it, and the party separated ; a dozen high rail- 
road officials mentioned by name “and other emi- 
ently qualified railroad officials expressing them- 
selves as being fully satisfied with the brake,” 
to quote the reporter again. We hope this is not 
true, but anything may be expected of men who 
will waste a day on such a test of an entirely new 
device after all the teachings of the past. 


” —————¢ 


THE statistics of the traffic arriving at Buffalo, 
N. Y., by lake and canal for the season just closed 
show that water carriage is still far from being an 


unimportant factor in the transportation of Mis 
sissippi valley products to the seaboard. The re 
ceipts of all grain, flour and wheat by water in 1887, 
were 102,914,775 bushels. The coal shipped by lake 
was 1,819,337 toms, the greatest traffic which has 
ever been recorded. The rate of freight has been 
the highest on record, being at $1.00 te $1.25 per ton 
to Chicago and 75 cts. to #0 cts. per ton to Duluth 
for most of the season. 


oneems o-—= 


HIGH tides at Galveston, Tex., have washed out 
300 or 400 ft. of track laid as an experiment on a 
brush and rubble bed about a foot high; the portions 
of the track on trestle work were not damaged 
The jetty sea-wall was uninjured. Portions of the 
Marshall, Paris & Northwestern Railroad, in Texas 
have heen flooded, but no washouts occurred, and 
the damage is slight. 

. - 

ON Dec. 16 a snow-plow, locomotive and 4 cars 
went through a small bridge a few miles east of 
Fremont, Nev., on the Fremont, Elkhorn & Mis 
souri Valley Railroad. The bridge was being re 
paired, but the engineer could not see the dahger 
flag on account of the snow plow. 


° 


THE most serious railroad accident of the week 
was a derailment Dec. 17 on the Intercolonial Rail 
road. A passenger train from Caraquet, N. B., to 
Bathurst, found the track blocked by a snow drift 
on the west side of the bridge over the Caraquet 
river at MeIntosh’s Cove. The snow plow and loco 
motive were detached and sent ahead at a rapid 
pace to clear the track; both were derailed on the 
bridge and plunged through the ice into the river. 
It is believed that a wheel of the plow was broken 
and caused the accident; the bridge is a substantial 
one, built of cedar piles and is not thought to have 
been the cause of the disaster. Of 13 men on the 
engine 8 were killed, and the other 5 seriously in- 
jured. 

e ‘ 

QUITE a number of railroad collisions are re 
ported during the past week. A serious collision 
oceurred Dec. 15 in Fostoria, O., at the crossing of 
the Baltimore & Ohio and Ohio Central railroads. 
Six misplaced switch accidents occurred. 

Serre 

ADVICES from Calcutta say that the railroad over 
the Khojak Pass to the Afghan frontier is to be 
commenced at once. The distance is only 15 miles, 
but the line includes a tunnel 24-miles long, and 
two years is the time mentioned for completion. 
The ruling gradient is lin 40. Mr. O’CALLAGHAN is 
the Chief Engineer. 


—— — 





PRIVATE bill legislation in England will not be 
very heavy in session 1888. Plans have heen de- 
posited in respect of only 58 railroads, but none of 
the new schemes will command great interest. 


A CURIOUS but very serious accident happened at 
Rochester, N. Y..on Dec. 21. The Vacuum Oil Co. 
attempted to pump paptha from their tanks through 
a 2-mile conduit to the Municipal Gas Co., but after 
14,000 galls. had been pumped it was reported from 
the gas company that no naptha had been received. 
By some accidental leak this quantity of inflam- 
mable material had escaped into the city sewers with 
terrific and fatal results. About 3 Pp. M. the heavy 
stone cover of a sewer manhole was blown off with 
a loud explosion, and this was followed by the blow- 
ing up of about 40 other manholes, over 4 miles of 
sewers and explosions under the Clinton Flouring 
Mill, which set that structure on fire. Four persons 
were killed and over 20 persons badly injured by 
flying fragments of paving, etc. The peculiar disns 
ter caused great excitement and almost justified the 
thought of some that the final judgment had really 

_ come. a 

As an outcome of the late conference at Domo d’ 
Ossola between the Swiss and Italian delegates for 
the proposed Simplon tunnel, it is stated that a 
financial contract has been. concluded in Paris for 
the construction of the tunnel. If Italy agrees to 
give the 15,000,000f. desired, it only remains for the 
Swiss and Italian Governments to conclude the 
necessary convention ; and it is even hoped that the 
work may be actually commenced in the coming 
spring. 
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Excessive Monthly Precipitation for October. 


The following data accompanied the letter 


of Gen. Greety on this subject, elsewhere 
published. 


With a view to the arrangement of the rainfall 
data of this office in such amanner as would best 
tend tothe interests and addto the information of 
the engineers of the country and other classes in- 
terested in extreme rainfalls, there has been collated 
for the month of October for a series of years (for the 
most part ranging from ten to sixteen) data showing 
the greatest rainfall that has occurred in any Octo- 
ber: cases in which 2.50 ins. of rain have fallen in 
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the commencement of reports have fallen as follows 

At various points in New England, especially in 
the coast regions, at Mount Washington, and in and 
near the Connecticut Valley ; in the middle Atlantic 
states adjacent to the coasts, in the valleys, along 
the rivers, and on the western shore of Chesapeake 
Bay ; on the coasts of the south Atlantic states, near 
the riversand in adjacent valleys, on the mountain 
slope in western North Carolina, and in south- 
western Georgia;in northern and eastern Florida 
and at Key West; in the Gulf States, especially on 
the coasts, and in Louisiana, also in numerous places 
inland on and adjacent to rivers ; near the mouth of 
the Rio Grande ; on the Pacific coast northward of 
the fortieth parellel ; inland at points on or near the 


Table No. 1.—Monthly Rainfall Approaching or Exceeding 10 Ins. 


Ftate or Territory. Station. Amt. | Year. 


Alabama Montgomery 
do Greensborough 
Green Springs...-.-. 
Fort Apache 
Lead 


=BS 


do 
Colorado 
Connecticut ........ ) 


cwoSecr aneoes 


SS2esess 


District of Cola’ ‘bia Washington City.... 
Florida. ..... 

do 

do 

do 

do 

do 

do 

do 

do 
Georgia. 


--- Springfield. 
. meee 


McLeansborough.... 


Indiana 
Indian Zerritory.. 
lowa eeeveces 
Kansas. . 
Kentucky . : 
Louisiana .... -[Shreveport 
do -sseeeee+sfPomt Pleasant. 
do do 
Maine 
do 
Maryland 
Massachusetts. .... 
Michigan. 
do 
Minnesota 
Mississippi...-....- N 
do yj 
do 
Missouri. ......... 


Indianapolis .... 
Fort Gibson 


rain has been so excessive as to equal or exceed the 
rate of an inch per hour. These data apply only to 
extreme cases in October, and while they give a 
general idea of extreme amounts of precipitation for 
month, day, and short periods of time, yet the lack 
of rainfall stations and long records prevent the data 
from being entirely exhaustive. 

It is found that rainfalls exceeding 10 ins. have oc- 


2 Place. 
Year. 


ward 
Brackettvilie 
seee . -++| Fort Seo 
Indiana eve cadacauateece Vevay 
Tilirois | Swanwick 
1882..| Missouri 


1883... 
1887. 


twenty-four hours, and eo. instances where the 


State or Territory, 


Montana. 
Nebraska. 
Fort MeDermit.. ee 
new, Hampshire... monet. .Washington.. 
oO ose oO oe 


do 

do 

do aa 
New Jersey..-.---- 0 
New Mexico 
New York 
ports Carolina..--- 


Pennsylvania 

Rhode Island 

none Carolina, 
° 


Z do sinhind 
Salt Lake City 
Oroftsbury... - 


fol 
do Variety Mills 
Washington Terr.. nee Is] —_- 


do 
West Virginia.. 
Wisconsin 
Wyoming 


Mississippi River, ‘from Memphis, Tenn., northward 
to the southern border of Wisconsin: in the Ohio 
Valley and Tennessee, especially adjacent to rivers ; 
along and near the western tributaries of the Missis- 
sippi erst of the one hundredth meridian, and from 
the west Gulf states northward to Omaha, Nebr; in 
the valley of the Red River of the North; at Chicayo, 
Tll., and in southern Michigan peninsula; on the 
southwestern shore of Lake Erie, and at Buffalo, N 


Tabla No. 2. — October Rainfall of One or More Inches Per Hour. 


| Duration. 
|Date. Hours.) Min. 


| Inches. 


Total Rate per 
Amount. hour. 


Inches. 
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curred in October at various points contiguous to 
the sea coast of New England and at scattered points 
throughout the whole extent of the south Atlantic 
and Gulf states, as well as on the Pacific cost north. 
ward of the fortieth parallel. In central Illinois and 
northern Arkansas, amounts exceeding 10 ins. have 
also fallen. 

The first table shows for October all monthly 
rainfalls exceeding 10 ins. as well as the maximum 
amount fallen, at any station in the various states 
and territories : 

It has also been found from examination of records 
that rains of 2.50 ins. and upwards in twenty-four 
hours in the month of October during any year since 


Y.; also at three stations near the one hundred and 
fifth meridian, viz., Deadwood, Dak., Pike’s Peak 
Colo., and Fort Davis, Tex. 

The second table shows the amount of excessive 
rainfall, at the rate of 1 in. or more per hour, during 


the month of October at any station during the 
years stated : 


, 


rie 

THE London Standard says that one day of a 
London fog costs from $25,000 to $40,000 in extra gas 
burned by the consumers. The extra gas furnished 
by one company, of the three serving London, was 
lately 35,000,000 cu. ft, in excess of the demand for a 
clear day. 
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Water Su and its Development for Small 
wy Cities in the West.* 


It is the object of the present paper to consider the 
question of a water supply and its development in the 
interest of the many thriving communities through- 
out this and adjacent parts of this Western country, 
and to do so in the light of past experience. 

It is but fair to assume at the start that those 
who are making a special study of public water sup- 
plies, cannot fail to possessinformation of interest 
and importance to impart to the general public when 
circumstances permit. In the present instance any 
suggestions are intended to be offered in an impar- 
tial and popular manner. 

So many towns have failed to realize their antici- 
pations in securing a public water supply, particu- 
larly when ground water has been the source, that 
the town authorities seem either to have been ill ad- 
vised or to have misapprehended actual conditions. 

In some cases of failure, to the writer’s knowledge 
an adequate and tangible supply of water was experi- 
mentally determined, but by a neglect or ignorance 
(probably the latter) of the natural laws governing 
the flow of ground water, and inappropriate method 
of development, the requisite and expected supply 
was not, on test, forthcoming. 

An experience gained by one or several successive 
failures is expensive and undesirable. Small towns 
can little afford to pay for information on such mat - 
ters two or three times its market value. It is much 
better to preclude all probable chances of failure by a 
through and systematic investigation. 

No matter what the size of the town may be, this 
question of a water supply involves the health, hap- 
piness‘and protection of the community, in a man- 
ner that appeals to the best and most disinterested 
deliberations of the town authorities. 

- Small communities rely on cisterns and wells, and 
often cling to the use of them when the growth of 
the town should suggest something better. Cisterns 
are usually for the storage of rain water, and many 
suppose that from this source comes the purest and 
best supply for domestic uses, because this water is 
precipitated from vapors in the air. This view is all 
very proper, when it refers only to the use of the wa- 
ter for ordinary kitchen and toilet purposes; but, 
if drinking and dieting are also included, it is an er- 
roneous one, for the reason that noxious and soluble 
gases and fine dust emanating from animal and veg- 
atable life, from the decay of organic substance; from 
the disintegration of mineral matter and from fuel 
combustion, are as native to the air, as sediment is 
toa flowing river, and the rain, as it descends, ab- 
sorbs atmospheric impurities, surrounds them with 
conditions favorable to chemical action, and reaches 
the earth in a state of greater or less impurity. 

Even this source of pollution need not render rain 
in the vicinity of small towns, unfit for domestic use, 
were it kept from other contaminations; but, on the 
contrary, by contact with painted and dirty roofs 
and gutters on the way to the cisterns, and the great 
liability of those receptacles to the percolation of 
surface water, additional sources of pollution are 
encountered. 

Within the cisterns the conditions are unfavorable 
for the circulation of air and water, and any gases 
arising from the enclosures are readily absorbed. 
Thus it is that rain water, by the time that itis used 
can become exceedingly impure. 

Open wells draw towards them the ground water 
from considerable distances in all directions, and, 
when in the vicinity of cesspools and privy vaults, 
become a receptacle for their sub-surface drainage. 
It is commonly thought that water by percolating 
through the ground will become pure. This idea, 
however, must have its limitations, for water to be 
purified by natural filtration must pass through 
porous and well drained soils permitting of a free 
circulation of air, and the process of oxidation; but 
when draining through or from deposit vaults into 
the deep sub-soils, it is simply filtered and may enter 
a neighboring well perfectly clear, but most danger- 
ously foul with the matter in solution. 

It may be thought that driven wells, because of 
the iron encasing tube, are exempt from such dan- 


. gers of pollution, but it is not the case, because, there 


being no storage capacity to a driven well as in open 
wells, a depletion of the soil extends in all directions 


* By Wrnxoor Kiersten; read before the Engineers’ 
Club of Kansas City, November 7, 
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immediately upon draft, and this depletion is more 
extended, the greater and more continuous the opera- 
ting power attached to the well, so that it is only 
necessary for the drainage from vaults in the vi- 
cinity to reach this affected district, in order to 
find access to the well. 

Cisterns and wells are of course a necessity in the 
early history of acommunity, but they demand con- 
stant vigilance as the price of freedom from contam- 
ination; and in estimating the quality of the water 
from either source it is never safe to depend on ap 
pearances, for though the water from them may be 
clear and sparkling, it is not, for all this, necessarily 
pure, even sewage water may be clear as crystal. 

Both methods of water supply can well be dis- 
carded for everything but the most ordinary house 
uses, as soon as the town can afford to procure wa- 
ter from some safe and reliable source. 

The waters of drainage and percolation, collected 
naturally in rivers, lakes and porous sub-soils, are 
the immediate sources of large local supplies, and 
may be divided into surface and sub-surface sup- 
plies, and even these facilities are more or less 
limited according to the location. 

Of the surface supplies, the best comes from some 
one of the large rivers. These waters, by flowing 
over and through uneven beds of silicious sand and 
gravel of considerable slope, and by being brought 
continually in contact with the air, are freed from 
organic matter by oxidation. The retained impuri 
ties are chiefly sediment in suspension, which are 
readily disposed of by settlement in basins or by fil 
tration. What hardness there may be in such waters 
is usually not sufficient to interfere with general 
domestic service. The intake from such a source 
should be located in a main channel, at a point above 
the town, where pollution from sewage and manu- 
facturing waste cannot reach. 

Lakes, in this Western country, if they exist at all, 
are usually unfit for furnishing good water and can 
scarcely be considered here. 

Circumstances sometimes favor impounding reser- 
voirs, which store surface waters collected from a 
more or less extensive water-shed. Such supplies are 
desirable where the impounded water can possess 
depth, at the expense of superficial area, and can be 
free from contact with vegetable soils and polluted 
surface drainage. When the drainage valleys are 
broad, the stream burdened with sediment, the veg- 
etable soils deep and the sub-soils porous, the condi- 
tions are very unfavorable for the construction of 
dams and the storage and maintenance of pure 
water. 

Many inland towns are so situated that surface 
water either cannot be obtained at all, or it is at an 
expense beyond their present means: consequently, 
resort must be had to sub-surface supplies, and these 
may be both from deep and from shallow sources. 

The deep sources furnish water by means of arte- 
sian wells, from the ancient geological formations, 
consequently it is liable to the impregnation of min- 
eral matter. 

The shallow supplies, often in considerable quan- 
tities, come from the drift formation of sand, marl 
and gravel, from 50 to 150 ft. in depth, and are usually 
good for all house purposes. 

In locating a water supply of this kind, caution is 
to be observed, for absolute reliance on a yield from 
such a source is extremely hazardous, unless pre- 
ceded by a thorough and skilled investigation. 

In the first place, the laws governing ground water 
flow are to be strictly observed, and are practically 
the same as those governing the flow of surface 
waters. The movement of the water through the 
ground, however, is very slow, due to the great re- 
sistance of the soil; and this resistance varies with 
its degree of fineness, for instance; water will pass 
very freely through a mass of bowlders or coarse 
gravel; more slowly through sand; the rate of flow 
decreases as the material becomes more finely di- 
vided; clay permitting very little to pass. 


TO BE CONTINUED, 
ee 


GERMAN papers are just now talking much about 
the introduction on their railways of what is prac- 
tically our “mileage ticket.’”” They are issued in 
little books each leaf good for 5, 10, 50 or 100 kilos of 
travel. The gain by purchasing them is 25 per cent. 
for 1,000 kilos, 38 per cent. for 2,000 kilos and 50 per 
cent., or half fare, for 5,000 kilos, or 3,100 miles. The 
holder of this book of coupons is identified by a 
me pasted upon the book and by his signa- 


The Protection of Underground Pipes of 
Small Diameter. 





A writer in Le Genie Civil comments on the ele- 
ments combining to destroy pipes of cast-iron, 
wrought-iron or lead, when used underground as 
conduits for water, gas, compressed air or electric 
wires. He classifies these destructive agents as hu- 
midity, oxydation and settlement and disturbance 
of the earth from city work, and the constant move- 
ment of vehicles, ete. 

Cast-iron pipes last the longest, but being in com 
paratively short lengths the number of joints is 
augmented, they are expensive, easily broken and it 
is troublesome to make them of small diameters. 
Wrought-iron pipes have the advantages of rigidity, 
come in long lengths and are little deformed by 
pressures, But on the other hand wrought-iron 
pipes rust easily, and their mean duration is from 
3 to 8 years according to the soil in which they rest. 
Lead pipes have the advantages of practically no 
intermediate joints, resist oxydation and chemical 
action well and are easy and inexpensive to lay. 
But their malleability is an objection as they are 
easily deformed in shape when used underground, 
and are at times ruptured by these pressures. 
While the Bower—Barff process, though expensive, 
will protect wrought-iron pipes against oxydation, 
it is powerless against the physical deteriorations 
to which underground pipes are subjected. 

The author then recommends for branch pipes a 
system of wrought-iron pipes laid in wooden troughs. 
These troughs can be either square or rectangular ; 
and be made of solid blocks hollowed out, or of small 
boards nailed together, from 14 in. to %& in. thick. The 
wood used should be protected by a tar coating or 
chemical injection, and they should be connected by 
splicing boards nailed fast. All the space about the 
pipe should be filled with melted rosin mixed with 
saw-dust or sand. Under certain conditions the 
wooden trough could be replaced by earthenware or 
even light castings containing the isolating mix- 
ture, 

M. ALEXANDRE LEON has used in this connection 
special boxes of wood to be used without iron pipes, 
to which he has given the name of tuyaux flamands. 
The wood is injected with creosote. The box itself is 
hollowed out of the solid block, being U-shaped in 
section, with a covering lid of wood. The lid is made 
to break joint and is nailed fast and further rigidity 
is secured by a small sill placed under the joint. 

This protecting box, filled either with the before- 
described mixture or with tar, is especially recom- 
mended for electric cables. The advantages claimed 
are :—efficient protection against shock, external 
pressures and sinking of the earth, and they guaran- 
tee the metal against all oxydation and defor- 
mation and greatly increases the duration by con- 
sequence. 

———— a 


The Grace Contract in Peru, 





A late editorial in the London Financiai News 
states that the GRAVE contract after lately breaking 
down a strong London syndicate and upsetting a 
Peruvian ministry “has come up again smiling.” 

The News says that the general principle of this 
contract has always been admitted to be sound, and 
it was based on the fact that Peru, being unable to 
meet its financial obligations, had agreed to hand 
over to its foreign creditors certain properties to ad- 
minister for their own benefit. The only question 
was whether the proffered pledges were worth taking 
and how a safe title to them might be secured. 

The most important of the concessions were eight 
separate lines of railway running from the coast to 
the interior, and at least four of these were large 
undertakings already yielding goodreturns. Taking 


three in the order of their magnitude, we have first. 


the Southern Railway system, from the port of 
Mollendo to Juliaca, near Lake Titicaca, where it 
forks north and south, to Santa Rosa and to Puno. 
At present 408 miles are opened, and at last official 
returns the gross receipts were $750,000 per annum, 
and the net receipts are returned at $250,000. This 
income can be greatly increased by extending the 
line north and south and the northern extension has 
already been surveyed to Cuzco, and the southern 
end can be extended to the Bolivian frontier and 
towards the famous silver mines of that State which 
now produce from $15,000,000 to $18,000,000 per 


annum, a supply which can be trebled by cheaper 
communication with the coast. Connection, too, 
could eventually be“made with the Trans-Andine 
system of roads of the Argentine Republic, now 
rapidly approaching Bolivia from the Atlantic side. 
Both of the extensions mentioned could be built for 
about $1,250,000, and it is estimated that they would 
raise the net income to $600,000 

The second important line is the Southern Rail- 
way running from Callao to Cerro de Paseo. When 
completed this will be the great trunk line of Peru, 
opening up the best agricultural land and the rich 
est mineral district. From Callao it runs to Lima 
and thence to Chicla, at the foot of the Andes; 8 
miles are now open. In 1886 the gross receipts ex 
ceeded $464,000 and the working expenses were about 
$300,000, The proposed extensions of this road are 
the heaviest parts of the undertaking contemplated 
in the GRACE Contract. The main line would be ex 
tended from Chicla to Oroya, where it would fork 
north and south. The northern branch would con 
nect with the silver mines of Cerro de Pasco, and 
would have to rise in the Andes to a heicht of 15,500 
ft. above sea level. The estimated cost of this ex 
tension is $5,900,000, But the southern extension 
from Oroyo to Huaucayo is estimated by the Pert 
vain engineers at only $1,750,000 

Cerro de Pasco is only 130 miles from the head of 
navigation on the Amazon river, and when that 
gap is bridged over there will be another overland 
route from the Atlantic to the Pacific bringing Peru 
into close commercial relations with Brazil. 

The promotors of the GRACE concessions, while 
picturing a brilliant future from the above further 
extensions, estimate that from the silver mines of 
Cerro de Pasco they can obtain a traffic worth 
nearly $3,000,000 per annum gross, with working ex 
penses not exceeding 65 per cent. From the Peru 
vian Central Railway thus developed they anticipate 
an annual net income of $785,000. This road and 
the Southern system are the backbone of the con 
cession now offered by Peru. 


a 


Russian Torpedo Boats. 


The Russian Minister of Marine has ordered elec 
tric search lights with Magin projectors for all 
torpedo boats. The dynamos and plant for the 
electric lights are furnished by the firm of Normand 
& Co. in France, who have also supplied torpedo 
boats. 

The following data concerning the Schichan tor 
pedo boats, ordered in 1885, will be of interest in view 
of the probable construction of torpedo boats for our 
navy. 

The boats were built for $44,268 each. The launch 
ing tubes and torpedo outfits were furnished in 
Russia. The contract speed was 19 knots which was 
obtained during the speed trials. The coal capacity 
is such that they can steam 2,000 miles at 10 knots 
per hour. 

The hulls are built of steel plates \-in. thick. The 
frames are of steel angle bar 2 ins. « 1.22 ins. x .17 ins. 
The distance between the frames is W ins. The 
boats are divided into eight water tight compart- 
ments by means of athwartship bulkheads, 12-ins. 
thick. 

The dimensions of the boats are as follows: 


Displacement with 17 tons of coal.......--- 87.5 tons 
DRE MPO onc cc sete ce siccccascettsevseeseve 3 ft. 6 ina, 
PE Gb acc ticctnccde secdcnteccodsscesseeuies 3 ft.7 ins. 


Upper edge of propeller is 4 ins. below the surface of 
the water, the lower edge of propeller is 5 [t.9 ins. below 
water line. 


FEET 
Total length of the boat........--...-scceeeeee 128 
Length on load water line..-...----.6.. essere 12644 
Greatest beam (above the load line)..-.-..-- 15% 
on the load water line,..--. +++. ++ -+++« 4% 

TONS 

Weight of the empty hull....--..6--eeeenceeee 25 

engines with ap urtenances.. 11.77 
oe ene auxiliary machinery - 240680 1,03 

“ “ boile led with water..-.....-- 11.6 
Me GUE v0 csencenscvcesss ‘ 9.92 

“ - “ artillery outfits............-. eee eee 1.2 


The torpedo outfit comprises: two launching tubes 
in the bow for steel bronze torpedoes (Whiteheads) 
which are discharged from the forward coursing 
tower, which contains two air accumulators, 9.8 ft- 
long and 8.4 ins. in diam., with torpedo hoisting and 
transporting arrangements. 

Two 57-HoTcnkiss revolving cannon are mounted, 
one on each side and so arranged that they may be 
worked from either coursing tower, 

The dimensions of the boilers are: Length 14 ft. 
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4 ins.; width 6 ft. 10 ins.; greatest height, 7 ft. 
Length of cylindrical portion, 11 ft. diam. 3 ft. 8 ins. 
Number of fire tubes, 360; external diam. of tubes, 
2 ins, internal diam. of tubes 1.5 ins. 

The crew consists of 1 captain, 2 junior naval offi- 
cers, 1 engineer, 1 machinist, 1 coxswain, 1 coxswain 
seaman, 1 gun-captain, 1 seaman gunner, 1 torpedo 
petty officer, 1 miner, 1 torpedo machinist, 2 torpedo 
machinist tenders, 2 machinists, 1 petty officer, 
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CROSS SECTION OF FRAME. 


i sailor, 18 in all. The entire crew, excepting the 
gun captain, coxswain and seaman gunner, are re- 
quired to work the torpedoes. 
serve the guns. 
From “Morskvi Sborink,” St. Petersburg. 
oO 


The other three men 


Mixing and Handling Concrete at Ashland 
Basin No, 4; Boston Water-Works. 

The following is an abstract from an excellent 
paper read before the New England Water-Works 
Association, June 16, 1887, by Mr. Wi bur F. 
LEARNED: 

The dam connected with this work was about 
1,800 ft. long on top; 51 ft. in height above the 
meadow, and 83 ft. above the bed-rock. The width 
on top is 20 ft. and 244 ft. at the level of the meadow. 
The outside slope is 2'¢ ft. horizontal to 1ft. vertical, 
and it is faced with loam to the depth of 12 in. at 
right angles te the slope. The inside slope of the 
dam above the berm is 1¢ to 1, and is covered with 
granite paving 15 in. in depth, laid on broken stone 
12 in. deep. The lower slope has an inclination of 
1.65 to 1, and is riprapped to a depth of 18 in. with 
stone so broken that the average would pass through 
a 6 in. ring. The dam contains 248,000 cu. yds. of 
material. About two-thirds of this amount was de- 
livered in cars and paid for in car measurement. A 
measurement on the dam after it was watered and 
rolled showed a shrinkage of 21.3 per cent. 

On the site of the dam the soil was excavated in a 
trench about 16 ft. deep, extending to the bed-rock. 
In this a concrete core was built 8 ft. thick, and con- 
tinued up to nearly the top of the dam and decreas- 
ing in thickness by offsets to 3 ft. at the top. The 
spaces in the trench on both sides of the concrete 
core were back filled with clay on the water-side and 
fine sand§jon the outer side. Above the level of the 
meadow the material was filled in 8 in. layers, 
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watered and rolled with heavy grooved rollers. 
Clay was placed against the core on the water side 
for a thickness of 10 ft, horizontally to the top of the 
core; outside of this clay fine sand merged into fine 
gravel and that into coarse gravel. On the down 
stream side fine sand and gravel were used with 
sand against the core. 

The gravel was dug from a gravel bank about one- 
half mile from the dam and transported by rail to 
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trough—an equivalent to one proportional part in the 
cask—at the same time a helper standing on the same 
side of the trough shovelled 2 sliovels full of sand and 
two helpers on the other side of the machine shovelled 
2 shovels full of stone. The revolving shaft with a 
stream of water graduated to the speed of the engine 
and the requirements of the amount of concrete in 
hand stirred the materials into a thorough admixiure 
and foreed it in a continuous stream out of the trough 
into wheelbarrows ready for its disposal, The leader 
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Plan Showing Method of Building Concrete Walls. 


the dam for 26 cts. per cu. yd. car measurement. 
The dumping, spreading and rolling the gravel, in- 
cluding moving of the tracks,by city labor,increased 
the cost to 60 cts. per cu. yd. The gravel was exca- 
vated by a steam shovel of 2 cu. yds. capacity, 
handling on the average 800 cu. yds. per day. The 
stone used in the concrete and on the lower slope of 
the dam was broken by a Blake crusher 9 15 in. 
opening. The largest amount crushed in any one 
day was 116 cu. yds., measured in place; the 
average day’s work was 80 cu. yds. The cost of 
crushing was 89 cts. per cu. yd.; the cost of collect- 
ing and delivering was $1.09 per cu. yd. The water 
used on the dam was supplied by a Worthington 
pump through a 2in, pipe extending along the foot 
of the dam and with branch lines connecting with 
a line laid on the concrete core; this latter pipe was 
fitted with 2x 1 in. tees, 100 ft. apart, for connecting 
hose. 


The mixing and handling of the concrete is de- 
scribed as follows by the author : 


The particular brands of cement used on the work 
were Newark & Rosendale, and Newark Lime and 
Cement Company’s cement. 

Each carload of cement as it arrived on the work was 
tested for tensile strength and for fineness, all casks 
being rejected that did not show a strength of 40 Ibs. 
per sq, in. after the briquette had remained under water 
24 hours ora degree of fineness of more than 10 per 
cent. as determined by a No. 50 sieve. 

All the concrete was mixed in a machine of the 
pattern made by the Pioneer Iron Works of Brooklyn: 
N.Y. It consisted of a wrought-iron V shape trough 
about 8 ft. long on which a shaft was set with arms ar- 
ranged in such position that they formed spiral lines 
from end to end of the trough. 

An 8 horse power engine ran the mixing machine and 
both were set on a strong platform. 

The cement, sand and broken-stone having been de- 
posited on the platform convenient for using, the leader 
shovelled about 1% shovels full of loose cement into the 
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constantly watched the concrete as it passed out of the 
trough and would add a little more cement ocr sand 
when his experience dictated that it was not of the 
right consistency. Two men with shovels at the spout 
obstructed the flow of conerete so that a wheelbarrow 
load could be cut off in one operation. At ordinary 
speed the machine would keep from 8 to 12 men con- 
stantly wheeling away concrete, and at times when the 
length of wheeling was somewhat long. say from 75 to 
100 ft. the larger number of men were quite actively 
employed, ; 

The quality of the concrete was regulated from time 
to time by measuring the amount of concrete wall built 
with a certain number of casks of cement, it having 
been determined by actual experiment that 1 cask of 
cement made 22 cu. {t. of conerete when the ingredients 
were in the proportions of 1,2 and 5. If it was ascer- 
tained that more concrete had been made than was 
allowed with a certain number of casks of cement, a 
little more cement was added than formerly and vice 
versa, if the concrete fell short in amount. In any case 
the quality was seldom more than 1 or 2 ft. over or 
under the ecrrect amount, 

It was found that the most convenient dimensions of 
wall to build in one section was 100 ft. in length and 4 ft. 
in height formed by frames built to the required height 
and width and conneeted by longitudinal bracing, The 
sides consisting of cleated board were adjustable to any 
required width, and were removed from contact with 
the wall before moving the forms into a new position. 

The concrete was deposited in 6 in. layers and heavily 
rammed, a groove was formed in each layer on alter- 
nate sides by placing the concrete on both sides of a 
line of timbers of the required form, which wers re- 
moved before a new layer was commenced. 

The end of the section was formed in steps both 
vertically and horizontally, whieh, with the grooves of 
the layers formed a kind of lock for each succeeding 
section. 

After completing a section of wall the sides of the 
forms were removed; a fi block and tackle were 
carried ahead and #t toan anchor. The rear 
block was attaclied to platform and the rope 
fixed to the drum of the engine; when all were ready 
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the throttle valve was opened, the drum winding the 
rope hauled the engine, mixer and forms,—all being 
connevted, - along on a track laid for that purpose. 

The old wall where the new section was to be built 
was then thoroughly swept and washed, the forms ad- 
justed and the water pipe which laid on the wail was 
hung to the cross pieces of the forms. 

The raised pipe was then connected at one end with 
the pipe on the section already built, and a rubber hose 
made for the purpose was connected at the other end. 

This method of moving the forms as weli as the con- 
struction of the dam, was under the immediate super- 
vision and direction of Mr. A, E, Martin, member of 
this Association. 

The largest amount of concrete made in any one day 
was nearly 100 cu. yds. or 120 casks of cement. The ave- 
rage amount was not far from 65 cu, yda. or 80 casks. 

The cubical contents of the wall was 20,900 cu. yds. 
comprising 25,650 casks of cement. The average cost of 
the concrete wall was $4.32 per cu. yd.” 

In answer to questions Mr. LEARNED said that the 
concrete stone was made to s through a2 in. 
screen in the proportions of one, two and five ; no 
fine stone was used. The crushing of the stone and 
cost of collecting it were not included in the cost of 
the concrete as given. The cost of collecting and 
crushing the stone was about $1.90 per cu. yd. 


TO 


The Effect of Temperature upon Structural 
Iron and Steel. 





(Continued from page 435.) 





DISCUSSION. 


Mr. Ramsey: I am like most anybody else, I like to 
pick my ground. I merely referred to the steel ques- 
tion in one paragraph in my paper. Itisashort para- 
graph, and was simply brought in more to show what 
had occurred in cold weather with steel rails on our 
road, than to make it a question at all; in fact, I have 
left the steel question entirely out of the argument 
except in that one paragraph. In the first place, iron 
is more generally used in bridges than steel, and 
secondly, steel has been made such a study, that they 
ean make it of different and uniform qualities. Steel 
can be analyzed, and that is one advantage it has over 
iron. You can analyze steel, and you can get just the 
kind you want, but you cannot do that with iron. 

When it comes to the steel rail question, when a break 
occurs we require a report to be made on the case com- 
plete. I require blanks filled as follows: 

ist. Was there any spike maul mark where the break 
occurred? 2d. Had the ties been moved during the past 
season? 3d. Had the rail been relaid or was it in its 
original position? 4th. Was it near a joint? Then to 
give a diagram, on which they must mark the spot at 
which the rail broke, a little mark where the rupture 
occurred, 5th. Was the joint broken? 6th. Was the 
joint below supported with old ties or new? 

Allof these matters become of importance, and they 
lead to a determination of the cause of the breakage of 
a large number of rails. Still some may have been due 
to the ballast, the freezing up of the ballast, the bad 
support of the rail, or something of the kind: or it may 
be due to the nicking, and:I merely offered this as a 
kind of side issue, not as direct proof of the matter. 
But I am satisfied to accept your test of taking a steel 
rail, putting it on equal supports, and then proceed as 
you suggest, although I think the facts have been 
proven by Mr. SawBorn, who gives here (pointing to 
the work from which he had been reading) the results 
of his experiments. He says that he found with sup- 
ports of granite blocks, and other conditions equal. ex- 
cept temperature. it required but 25 per cent. of the 
blows to break at zero as at a higher temperature. 


Now I stated in this paper (which isa hurried one, 
and is but preliminary to other tests that I wish to 
make, and tests I would like to have others make if 
they think it worth their while), that the question of 
steel is one cf secondary importance as compared with 
iron, Of course, you understand that a steel rail is af- 
fected by a great many conditions, still I think it can be 
hardened like other material, and in low temperature 
such steel will break more easily under asharp blow 
than softer steel of more elasticity. So far as I am con- 
cerned. however, I am willing to drop the steel question 
at present, 

Mz. Huyt: I should like to have emphasized one 
other point in this discussion, and that is, that all of 
the tests of the iron which has shown crystalline at low 
temperature were made from the same material that 
had been previously tested in the usual way that in- 
spectors make their tests for structural purposes, and 
it has Sotnnetn anh eee ag pal aye ee 
tensile strength. over 26,000 Ibs elastic limit per aq. in 
with 15 per cont, elongation iu $ ins. and reduction of 
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area from 20 per cent. up. in nicking tests, it showed at 
ordinary temperatures fibrous fractures. In cold bend- 
ing tests,it over bent a2in. round toan angle of 180°with- 
out fracture, and generally stood all the requirements of 
ordinary railroad bridge specifications. Therefore,itisa 
practical question as to whether specifications as they 
are now made are all that could be desired, and whether 
the system we now have is right, or whether we should 
not have further investigations as to the ductility of 
ordinary structural iron at low temperatures. 

A Memper: In looking atthis first table,there seems 
to be a matter that is not clearly brought out. The 
figures look as if they might be 20° Fabr., and the 
change shown is very marked; and perhaps lower tem- 
peratures than those of Canada might not produce apy 
greater defects in material than those at 32° above or as 
many below. 

Mr. Ramsgy: I do not give these as ccnclusions, but 
simply as results of some tests which have been made, 
and as tending to lead others. to make tests. I would be 
very far from giving any conclusions in such a matter 
on any one or two hundred tests. 

The figures to which the gentleman refers are simply 
the tests of a common range from zero to 82°. There are 
just half of them in the nick and impact that are below 
10° or 15° down to zero, and the other half above. Out 
of probably 30 tests of that kind, half of them are below 
15? and the others above that. Of course I do not exhibit 
these as conclusive—not by long odds. 

I would be sorry to set up my belief as a conclusion. 
I may believe a thing and still be open to conviction. 
There are inaccuracies in the paper, and I do not wish 
to be understood as making a conclusion on any single 
thing. 

In answer tothe remarks of Mr. Barnes, that it would 
be a wonder that bridges and rails and such articles did 
not go to pieces ia view of these tests. I can still allow 
(him) 15 per cent. of the ultimate strength and be then 
within your limit of safety, You allow six times over the 
load that will be carried as a general rule. Why is it al- 
lowed? Simply to overcome what we do not know about 
iron; in other words, six times as much as we do know. 

Mr. BaRNEs: I dissent very earnestly to that sug- 
gestion. 

Mr. Ramsey; I intended to state that I do not think 
bridges any more dangerous on account of my paper 
than they have been. I do not think we need to be 
afraid to travel over any of the bridges in our country, 
especially as we generally allow six times the strain 
that may come on them. 

A MemsBer: The gentleman forgets that rolling stock 
is now heavier, and this reduces the factor of safety. 

Mr. Bucwanan: Mr. Ramsey has prepared his paper 
in a very careful manner, in such a manner that it is 
pretty hard to question his statements. He has said 
nothing, however, that is particularly new to engineers 
who have been looking into the matter for several 
years past—eyer since the St. Louis bridge was built. 
The tests he deseribes were all made at that time, and 
prominent engineers have embodied the temperature 
tests in their specifications for six br seven years to my 
recollection, and I do not known how much longer. 

He says in one part of his remarks that the iron he 
selected was from the very best quality of iron made by 
Carnegie Bros., & Co., and I heard a gentleman remark 
that that was pretty hard on Carnegie Bros, My under- 
standing was that be took any iron that Carnegie Bros, 
were rolling at the time. 


In my tests I took iron that had been rolled on orders | 


for refined bar iron, double rolled. The iron he took 
was nothing but round; commercial round, and was 
only single rolled iron. I made sume twenty tests, the 
principal being in trying to break the iron as rapidly 
as possible in the tension tests. I made tests varyiag 
in duration from four seconds to 1 m. 58sec. I wanted 
to ascertain whether there was any possible variation 
in the results produced by breaking the specimens 
quickly. 

I tried to break them just as quickly as I could, get- 
ting the load on and adding to it, but not so as to get 
an impact load. I could not find in any of the tests I 
made that there was any difference at a!] in the elonga- 
tion, in the reduction or in the character of the 
fracture, no matter what the time of test was 
or the temperature at which it was made, But in mak- 
ing these quick tests I got one difference in results 
from Mr. Ramsry, and that was, that the specimen 


when it broke was stil] cold, while in the tests he made, 


making the time 7 to 10 minutes, when he took and 
broke them the fracture was always warm, due to the 
heating of the motal by the flowing. 

In these tests, as I say, the temperature was still low 
when the specimen broke. The fracture was in all 
cases a clean fibrous one, and the reduction and elon- 


test piece which was 
turned down for making the tension test, and with the 
test, 60 that these tests 
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temperature, which was about 80° at the time tests 
were made. In the nicking tests we got a variety of re- 
sults. Some of them were perfectly fibrous, both at low 
temperature and atnormal. In one case there was 9% 
per cent, crystalline appearance in the fracture, and, 
what I thought was siznificent at the time, I found the 
specimen contained 3.08 °¢ phosphorus. One that broke 


fibrous at both temperatures had 1.53 per cent. phos- 
phorus. Then there was another specimen that broke 
with 55 per cent. crystalline structure that showed 2.89 
per cent. phosphorus. Then others had very little 
crystalline appearance in the fracture,some down us 
low as 15, 7, 5, 10 and 25 per cent. 

Mr. Roperts: I have a little “impromptu” address 
to read on this question, The reason I want to read my 
paper now is for fear somebody will say it before I can 
getachance, (Unfortunately, we have not the copy for 
Mr. Ropgrt’s address.—Ep.] 

Mr. Kocn: I will be very happy to continue this dis- 


cussion, but it compels me to go back many sears, for 
it is a long time since I had anything to do with tron, 
probably 15 years, It was in the early days of steel and 
we were suffering terribly from the attacks of the iron 
men and there was considerable discussion on the 
structure of iron and steel, 

I remember one experiment that may throw a little 
light on this question. You know the climate of Eog- 
land is peculiar. In the winter season during a rain 
storm it as likely as not to turn cold suddenly so that 
you will not have time to get your umbrella down be- 
fore it is frozen stiff. I have seen vehicles standing in 
the streets of London from which the horses have been 
taken and the people obliged to walk home, the wheels 
having become fastened so tightly in the frozen ground 
as to be unable to be dragged out, and I remember 
once skating all the way down Oxford street on such 
an occasion. 

Well, now, when that happens it plays the very mis- 
chief with iron structures, especially if unpainted, and 
we made some very curious experiments. We got 
some good fibrous iron bars, unpainted, and put them 
in salt water. Then we took them out and gave them a 
good washing, and then Jeft them in fresh water and 
then we froze them and finally on investigatiqn it was 
found that the iron by this process bad lost its round- 
ness. And what made it happen? Iron being fibrous and 
thore beiag room between the fibers, not being a homo- 
geneous material. like steel, the water penetrated be- 
tween the fibers and being frozen there it had the effect 
of changing the condition of the bar so far as its shape 
was concerned, We put the barin the microscope and 
after being treated in this way, wejcould see the inter- 
stices, 


To make the experiment more exact we took hypo- 
sulphide of aoda, and we treated the iron with this so- 
lution, The iron was left there for about six or seven 
months, all together, and then it was taken out and 
sliced, and then used the polariscope and we were as- 
tonished at the result—to see the effect produced by 
this treatment. You would be astonished to see how 
perfectly susceptible iron is to absorb materia!s in so- 
lutions of this kind. This can be remedied toa large 
extent. however, in the case of structural materials, as 
well as others, by keeping them wel! painted. 

In the matter of steel, we did not make as good steel 
15 years ago a8 We do now. We were very unhappy to 
find that we got some very crystalline structures in 
steel. I have tried it since, however, and am glad to 
say we bave improved so far that I do not get any such 
crystalline structures. But I think the question of 
crystalline and fibrous structures is not so very dif- 
fleult as people imagine because you can see the same 
thing in ice. I remember Prof. TrypaLt showing me 
on one occasion a piece of ice that bad a chrystalline 
structure in one place and a fiber in another, When I 
asked him how he accounted for it, he replied that he 
could not account for it. 


However, the result of eur experiments, the absorp- 
tion of water by iron and its freezing may account for 
some of the things which we are now unable to explain. 

Prof. Puruutrs; It seems to me in this connection it 
might be said that, a priori, we could conclude that 
changes of temperature would have some such effect as 
stated on iron, There are so many cases well known 
where slight changes of temperature have produced 
great changes in qualities of things and ft might almost 
be considered to be the exception to find this not to be 
the case. I may mention a few of these. 


We might cite, for instance, arsenic. Metallic arsenic 
condenses in two perfectly distinct forms, one a soft 
black powder; the other is a hard brittle crystalline 
substance, intensely hard,dificult to break in a mortar. 

The metal antimony is another. I havetwo beautiful 
specimens one silver white, not at all like the commer- 
cial antimony, and the other is a dark lava-brouze 
metal. These are the natural surfaces and are very 
brilliantly lustrous, These two metals have different 
modifications for different metallic conditions and 
different physical properties. They are quite different, 
especially in the matter of brittleness. 

The same thing is true of carbon, as everybody knows. 
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By heating, the diamond is conyerted into substance 
like coke, Heat causes the most wonderful change in 
tne hardness and brittleness of metals. The metal 
zine is subject to such changes as these. You know that 
zine can only be rolled at something over the boiling 
point of water. 

Now there are many cases like the foregoing. Lime 
water is a crystalline liquid like caleide and its crys- 
talline deposits are totally aifferent minerally and in 
brittleness although having the same chemical compo- 
sition. 

In every one of these cases there is a most extraord- 
inary difference in the tenacity and brittleness. Now 
it was stuted at the last meeting that this property of 
iron of varying under very slight conditions, of changes 
in temperature, if true, would cause railroad bridges 
to break down and tkat iron when tested for chemical 
properties should show this condition. Is it not possible 
that the piece of iron exposed in this way to a very low 
temperature might undergo this change, getting more 
brittle? Of course as an allowance has been made, as 
was Suggested then, for a possible break down of the 
structure, there is no danger, but if this same iron were 
tested again, say at the same temperature that was 
used before the change in structure had occurred, 
would it not lose its brittleness, or to use a common 
expression, regain its former strength? In that way 
this property might have been overlooked if it really 
exists. As it appears that the quality of brittleness is 
common to a large number of bodies we are very likely 
to find that same property, in greater or less degree, 
among a great number of metals. 

Me. BrasHear. I have made a great many studies of 
iron, and its breaking under strain, and I wish to speak 
about something that is well known to most opticians 
and to those who have made a critical study of the con- 
dition of glass, and I think we can see in the glass that 
some of the conditions existing there may be borne 
out in the case of iron and steel, or any substance ofa 
corresponding structure, 

When an optician takes hoid of a piece of glass to 
work it into a lens the remark comes to him that so 
many people have made, How ean you work it? Did not 
they break a lens of the great Lick telescope ? Yes, but 
they knewthey were going to break it before they com- 
menced il, and they took the pieee of glass under pro- 
test because ALVIN CLARK was able tosee right through 
it. It would be an unfortunate thing for an eptician if 
he had to work his material first, and then expect re- 
sults afterwards. He must know his conditions, he 
must know his material, know just what he has to 
work on. 

I wish we could see through iron as through glass,but 
I think we can see co-relation there, and I am of the 
opinion that if we want to investizate nature we must 
get right down to nature’s methods. If you please, we 
must commence down with the molecules. 

Aglass manufacturer said to me one day; “I wish I 
could tell when my glass is perfectly annealed.” “Well,” 
said I,‘‘you ean see when itis perfectly annealed.” “Oh,” 
said he,“there is no man living cantell this, We take a 
piece of glass and we put it away thinking it is per- 
fectly annealed, and when we go to get it to use it we 
find it eracked and broken. “ Well,” said I, “ we will 
see. Suppose you come up to my house this evening.” 
This same gentleman had made me a present of a very 
nice set of glassware. When he came I took these 


pieces and put them under the polariscope, and when, 


he got to examining them I never saw any one more 
astonished in my life. I proved to him from the polari- 
scope which pieces were perfectly and which imper- 
fectly annealed, and then I explained the matter to 
bim. “ Why,” eaid he “ that will save me $5,000 per 
year. For instance, said he, “we'select a dozen pitchers 
that we think are annealed perfectly, and put them 
away afterthe work of engraving. When we goto get 
them we find our glass is shivered to pieces. IfI could 
see that [ would know which pitcher to anneal and 
which to sell unannealed.” “ Well,” said I,“ all you 
have to dois to get a polariscope.” 

Now, what is annealing, the common sense meaning? 
There are substances in nature which can be used for 
lenses that have been formed for thousands of years, 
We find that they are annealed in every atom, perfectly, 
and we can with the greatest assurance make lenses 
out of them, but with our glass we are not sure of the 
annealing. 

Now we make our iron and steel and finish them for 
structural work. It seems to me that the conditions 
are largely the same in these substances as in glass or 
any other crystalline substance ; that is, ifthe substanee 
has been colored or heatedin such a way that the 
atoms do not have time to assume a normal condition, 
that the result of any sudden strain will be a rupture, 
and I bave no doubt that will be found the reason in 
many instances why the material will break, if of a 
crystalline structure. I wish we could find a polari- 
scope that would act for iron as the one we pow have 
works for glass, that we could see into irun. If you 
take any substance such as iron or glass, and heat it to 
any considerable exteot. and then cool it off rapidly 
there will be produced such a change in the construc- 


tion, it will be subjected to such an enormous strain, 
that the danger of breaking is greatly increased. 

I was one time working a little piece of glass that 
weighed about 50 Ibs. I put it under the polariscope 
and I discovered there was a strain on it. I noticed, 
however, alittle projection sticking up on it and I took 
a hammer and merely.touched it, thinking to smooth it 
down, when the glass flew into a thousand pieces and 
almost frightened the life out of me, I have had this 
occur several] times in the same way. 

Now as iron and glass are largely of the same struc- 
ture the same conditions that would affect the one will. 
to a greater or less extent, affect the other. We find 
that gluss itself has a sort of a fibrous structure some- 
thing like rolled sheet iron. 

(TO BE CONTINUED.) 
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Concluded from page 437. 


Flow in Long Lines of Pipe. (Plate 11.)}—The 
original of this diagram was given in Transactions 
of the American Society of Civil Engineers for 
Feb., 1876. Further data from large pipes shows the 
quantities there given too small. This is corre¢ted 
from the writer’s tests of 24-in. pipe; the 48-in. pipe 
of the Glasgow aqueduct, and the Croton aqueduct. 
It isnot probable that any data can be had covering 
the irregularity in size and condition of pipe; the 
writer believes this to be nearer correct than any 
other with which he is acquainted. 

Pipe and Pipe Laying.—The pressures ranging 
from 40 to 200 lbs., and the lines being at all times 
subject to the action of elevators, locomotives sup- 
ply, etc., without the relief of reservoir or other 
gravity maximum, gives rise to shocks of unknown 
amount, but in all probability greater than the 
average of most cities. 

In two instances where the machinery was work- 
ing at very high speed, with a pressure of 200 Ibs. 
per sq. in., its action was suddenly arrested, once by 
closing four 1\¢-in. streams together as quickly as 
possible ; the other time by the accidental closing of 
a 20-in. hydraulic valve. In both these instances 
pipes were burst which had stood pressures of 
240 lbs. per sq. in., and the pipes were of fair quality, 
these are the only instances where pipes have given 
way that did not show marked defects. The pipe 
being tested to 200 lbs. and upwards, in the ground, 
results in bursting such as are very defective. Great 
care is used in inspection before laying, and the loss 
has not been more than an average of one pipe in 
10 miles. Leaks from imperfect caulking have been 
as infrequent; these tests are made before the pipe 
is placed in service, and though numerous leaks and 
breaks have occurred from pipe being laid in made- 
ground, from contiguous sewer excavation, etc., 
there has never been a failure disabling the works 
from giving fire protection. 

In all the cases of pipe broken in the ground, the 
writer cannot recall an instance where the pipe was 
not thicker on one side than on tho other, and in 
most instances the difference wasconsiderable. One 
16-in. pipe which burst in 1886, was ¥;ths thick on 
one side and jths on the other. The iron was very 
porous and spongy. Other cases have been as ex- 
treme. 

It is difficult to believe that such pipe which is 
carefully examined before laying, is apparently as 
perfect as any in the line, and which fails with pres- 
sures below 100 lbs.,have ever been subjected to ham- 
mer test under 300 lbs. pressure. We know that 
such omissions occur in other work, and while it is 
the interest of the pipe manufacturers to guard 
against them, and they should not be too hastily 
blamed for such failures which at most amount to 
a very small percentage, still the gravity of the re- 
sult of such breakages would justify a reasonable 
amount of care to guard against them. 

This uneveness of thickness is a matter of more 
importance than seems to be generally considered : 
the quality of iron is of less consequence ; so long as 
it is free from impurities that tend to porosity, there 
is probably little that need be rejected on the score 
of strength, with the thickness generally used. This 
unevenness of thickness is generally in the center of 
the pipe, cause probably obscure ; it may be that a 
stoppage of flow of iron on one side, by heating the 


_ core unevenly during the pouring,causes it to spring. 


Whatever the cause, it introduces an element of 


weakness not only by the shell being thinner than 


» lowed. 
_ required to give ten days’ notice. 


supposed, but by difference in strains caused by un- 
equal cooling, which may result in failure after it 
has passed test and been put to use. 

The care bestowed on some pipe by agents of the 
purchasers causing it to be callipered to ascertain 
such variation in thickness, does not apply to the 
far greater amount which has no such inspection. 

The writer would suggest that if the pipe could be 
rolled a short distance over level skids, by a single 
person, any serious variation in thickness would 
show itself by the heavier side retarding or accel- 
erating its motion, this, if made before the tar bath 
and test, would save these in rejected pipe. 

The thickness of pipe used at Kansas City has 
been from ,; for 4ins. to }} for 20 ins., and these 
pipes have stood the heaviest pressures used, so far as 
can be known, equally well with heavier ones. (We 
have not always obtained pipe as light as called for.) 
An annoying variation exists in the size of pipe 
bowls and spigots from different manufacturers. 
The care taken to Keep uniform interior diameters, 
looks like caring for decimals at the expense of 
integers. The increment in the size of bore is from 
lin. in the smaller pipe to2 or 3 in. in the medium 
size, and more in the larger. With these differ- 
ences it would seem as if a uniform scale of sizes of 
bowls and spigots might be adopted by the different 
manufacturers, leaving differences of thickness to 
affect the bore of the pipe. 

At most water-works, the supply of pipe is drawn 
from various sources, and an amount of trouble is 
made for the pipe layers by these differences that is 
not always appreciated at the offices. The breakage 
of one pipe in 10 miles, before spoken of, refers to 
about 70 miles of pipe laid since the building of the 
works. Although in that, some 5 miles which have 
been laid under our personal supervision, did not 
show a leak or break, neither does it include the 
pipes which are rejected on inspection before laying : 
simply shows how nearly such faults may be elimi- 
nated by the constant care of experienced men. 

A practice in the West is to put several pipes to- 
gether on the ground and make the joints before 
lowering them into the ditch, it saves a little in 
breadth of trench required, and is supposed to be a 
fast way. The writer has seen considerable of this 
but has never seen or heard of any good work done 
in this way. Our practice is to bed each pipe separ- 
ately and make ample bowl holes, tamping carefully 
under the pipe and filling the trench with shovels. 
The labor of tamping is never made less than that of 
shoveling back. We sometimes puddle or fill loosely 
on ungraded outlying streets, but never on paved 
streets, and do not have to do our work twice. Our 
rule for lead is 14 ins., or to the back of the lead 
bead. All plugs are anchored by cast-iron clamps 
and wedges ; the concussions before spoken of have 
blown some of them out. 

With regard to water ram in pipes the writer con- 
siders that it is not particularly affected by pressure, 
and should be considered as an increment and not a 
pereentage, the allowance of 100 lbs. per sq. in. may 
sometimes be none too much at the ends of small 
mains, but the writer has never seen such an 
effect anywhere away from these ends. 

Tn conclusion the writer has endeavored to make 
such suggestions as personal experience seemed to 
require, and in the description of these works 
to give such items as would be most likely to be 
new. The practice of yearly reports as by municipal 
bodies i»not usual with private corporations, and it 
is but seldom that the opportunity to return their 
courtesies is available. 

a 


THE annual report of the New York Arcade Rail- 
road Company, to the State Railroad Commission, 
shows cost of road and equipment to date, $398,458,90 
and cash on hand, $1.10. The total expenditures to 
Sept. 30, under the same head, were $366,084.28. 





THE scheme of the Pennsylvania Railroad Com- 
pany for the establishment of an employés’ savings 
institution has been perfected, and on Dec. 20, Presi- 
dent Roserts issued a circular outlining the plan. 
Any employé may deposit with any freight or ticket 
agent designated to receive the same, any sum of 
even dollars not exceeding $100 in any one month. 
Until further order of the Board of Directors,interest 
at the rate of 4 pe centuim per annum will be al 

Depositors desiring to withdraw will be 
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THE stand taken by Gen. Newton that good 
pavement in this city is not possible unless 
very much more attention is paid to its muin- 
tenance than in the past, is a most commend- 
able one. The only comment to be made is that 
this feature of careful maintenance is one 
long recognized and enforced inevery English 
and Continental city, where good pavements 
really exist. 

Here in New York, in years past, the prac- 
tice has been to spend a large amount on the 
origina! paving and then to let it take care of 
itself for aterm of years, with public and pri- 
vate corporations digging, meanwhile, into its 
foundations at their own sweet will. When 
the surface became too much furrowed by 
the sinking of trenches for water, gas and 
diveis other conduits, a new pavement was in 
order, 

The remedy suggested by Gen. Newron is to 
prohibit any disturbance of the streets by pri- 
vate corporations, and to have all necessary 
excavation and repaving done by the Depart- 
ment of Public Works at the expense of these 
corporations. In this progressive, or rather 
transition stage of our municipal life, this 
seems to be the only check possible upon the 
continuance of a crying evil, and the only way 
open to the securing of even passably good 
streets. Until a future generation sees the wis- 
dom of providing sub-ways to contain all that 
belongs underground in our main highway, 
(underground passages in which workmen can 
relay, inspect, make connections, ete. without 
disturbing the surface above and the traffic 
upon it) we suppose trenches must be opened 
and new work done, or old works undone, 
Further than this, it will be long before even 
the rich city of New York could afford sub- 
ways on its secondary streets; but in the 
meanwhileallthe work done upon them should 
be only under competent and responsible con- 
trol. This is not the case now and never has 
been. The private corporations Lave but one 
end in view as far as the city pavement 
is concerned, and that is to rip it up as 
speedily as possible, lay their pipes and fill 
the hole. What happens to the street a week 
after they leave it is no concern of theirs ; the 
public can growl at the long ditches and pud- 
dies and splash through and bump over them 
until the city feels called upon to lay a new 
pavement, which is sooner or later to be 
treated in a similarly ruthless manner. 





The advantages of Gen. Newron’s plan are 
many: The work would be done more leisurely 
and by experienced men subject to Depart- 
ment discipline and the supervision of ex- 


perts. The controlling powers would have no 
interest in common with the econumical di- 
rectors of a private corporation, and would be 
only responsible to a patient, but somewhat 
exacting public—exacting as soon as it was 
taught how such work could and should be 
done. While it is perhaps practically impos- 
sible to so relay a broken pavement that it will 
be as good as new, a vast improvement can 
and should be made on present practice. And 
if the vost were in better proportion to the 
quality of the work the public has a right to 
expect, the corporations would perhaps find 
that they could just as well do without four or 
six gas mains, for example, down one street, 
when two would answer every practical de- 
mand from consumers. 


We trust thatGen. Newton will succeed in 
the inauguration of his new methods of control ; 
and if he succeeds, as he should, New York, in 
time, can have pavements that will not make 
ita shame among great cities, as is at present 
the case. Our Broadway to-day is in a state 
that would disgrace any country town; and we 
can expect little else under a continuance of 
past practice. 


Tue lute derailment and narrow escape from 
a worse accident on the New York elevated 
has provoked an entirely unfair amount of 
criticism in the public press, the conductors 
of which, as a rule, know nothing of the im- 
mense difficulties of handling its enormous 
traffic, or any other traffic, without occasional 
accidents, and hence cannot appreciate the 
really admirable skill with which the elevated 
traffic is conducted. Considering how entirely 
without precedent was such a traffic, so that 
the art of handling it safely had to be gained 
by experience rather than gathered from past 
practice, it is very remarkable that the work 
of all departments should have gone on so 
smoothly and safely as it has. 

This is especially true of trackwork. Rails 
must be renewed, and frogs and switches 
must be renewed still oftener, and this must 
be done under a traffle which, on ordinary 
roads, would be considered as absolutely pro- 
hibiting track-laying work. Even at night the 
trains run but 15 minutes apart, but the difficul- 
ties of night work are so great that it has been 
found better in practice to do all track-work 
in the daylight hours, even with trains run- 
ning only 2 to 8 minutes apart. Under the 
stimulus of necessity the track force have 
developed a skill which is not only remark- 
able to the uninitiated but likewise to the 
most experienced trackmern, and they have 
never heretofore caused an accident. 

Nevertheless, as accidents must occur and 
do occur, even in ordinary track-work, we 
may be sure that the elevated cannot forever 
entirely escape. In the late derailment the 
difficulty was that the trackman was caught 
by a train with a rail badly spiked, while put- 
ting in a frog, and instead of flagging and 
stopping the train took the chance of letting 
it go over. The rail spread, but the wooden 
guard-rails which have been so effective in 


other derailments prevented any more serious . 


results in this than a general scare. 





Tuts is well, but the long and remarkable 
immunity of the line has an element of great 
danger in it. It will be remembered—at least 
it ought to be remembered—that the first 
eleven or twelve years of the railroad era were 
signalized by an equally remarkable immu- 
nity from accident, and we suspect from 
largely the same cause, partly good luck, and 
partly that the novelty of the conditions 
brought about a geueral and incessant caution 
in every employé, which custom at last dulled, 
The elevated is now tempting Providence in 
one way at least, by putting in a large number 


of new frogs and switches, every one of them 
a source of danger which no caution can 
wholly eliminate. It is also true that they 
have miles of structure with a very small 
margin of safety, especially on Third Avenue, 
which ought to be renewed altogether instead 
of being patched and tinkered out of all re- 
semblance to good engineering work. Some 
of this patching work, as notably thatin the 
immediate vicinity of the late derailnent is of 
such bad design, that we have no hesitation 
in saying it should on noaccount be permitted 
in the streets, not only because of its weak- 
ness, which is reason enough, but because of 
its slovenly and ugly appearance. The Chat- 
ham Street station likewise, which does about 
10 per cent. of the whole business of the ele- 
vated lines, is so contracted in dimensions as 
to be a source of positive danger in the rush 
hours. These or other less preventable 
causes will in all human probability yet cause 
some abrupt and shocking break in the ele- 
vated’s most honorable record ; but even if it 
does,it must in fairness be remembered that it 
will take a very severe accident indeed, and 
one from clearly preventable causes, to justly 
balance the favorable presumption from the 
past. Certainly the late derailment is not cal- 
culated to diminish this presumption, except 
for the one fact that it arose from the inser- 
tion of new frogs in the track, which we are 
not by any means clear should be regarded as 
necessary or permissible additions to it. 


A soMEwuHatT interesting question, both from 
an engineering and legal standpoint, is the 
proper and most economical method of figur- 
ing areas of irregular cross-sections, when 
these are very great in number, and the saving 
of time and labor is a quantity worthy of con- 
sideration. ‘Tae final estimates of the New 
Croton Aqueduct tunnel will answer for an ex- 
ample where over 15,000 of these cross-sections 
must be carefully and yet speedily measured. 

On tailroad work the planimeter can be 
and is used very extensively and successfully, 
on intricate sections, and much labor saved 
thereby. But we should be glad to hear of the 
use of the same instrument in the measure- 
ment of cross-sections of less area, in which 
any inaecuracy will count faster in dollars, 
than if it were a question of a few square feet 
of land or embankment only. There is prob- 
ably no doubt at all, that areas plotted by this 
little instrument, are much less liable to error 
in total areas, than the most careful work of 
trained computers. But it would be interest- 
ing to the profession at large, to know of any 
ease where it has been extensively used on 
small areas of large values; and whether the 
accuracy of the results obtained have ever 
even been questioned in the courts of law. 


Prof. L. M. Haupt, of the University ot 
Penn., has had the unusual honor conferred 
upon him of being awarded, by the American 
Philosophical Society, the Magellan premium 
for his paper on the *‘ Physical Phenomena of 
Harbor Entrances.’’ This premium,or medal. 
was set aside in 1786 by J. HyactntH MaGELLan, 
of London, “to encourage the arts of peace 
and promote commerce,” and the award has 
only twice been made in the last 45 years. 

Prof. Haupt is to be congratulated upon this 
recognition of the many merits of his paper hy 
so learned and conservative a body,of both sci- 
entific and practical men, as form this ancient 
society, originally founded by Bensamix Franx- 
Lin. The awarding committee state that the 














DeEcEMBER 24, 1887 


As is proved by our correspondence in the 
present number, the question of reform in the 
adminstration of our public works is a very 
live issue. We have lately given our views on 
this subject and expéct to more fully treat the 
matter in the near fature. For the present we 
can only say that no good but much evil can 
result from making a class issue of this con- 
troversy. The intelligent and thinking men 
among army as well as civil engineers fully 
recognize the evils of the present system, and 
any thorough and practicable reform that will 
do justice to all engineers and the public as 
well, in the planning and execution of public 
works, will doubtless meet with hearcy co- 
operation, 

We would go further than the intimation 
given in Mr. Coorey’s letter, and put all con- 
trol, not in a bureau, but in a National De- 
partment of Public Works, presided over by a 
new cabinet officer. This officer should 
combine in one department all the work now 
divided up between the Secretaries of War and 
the Navy, the Treasury Department, the Post- 
master General, etc.; and were this done, as 
it should be, it is hardly necessary to remark 
that the new officer would become one of the 
most important in the Cabinet, second in fact 
to none in the magnitude of works under his 
control. Wars occupy little of our attention 
and proportionately cost us little money, and 
yet we have two cabinet officers to preside 
over our warlike affairs. such as theyg are; 
while the arts of peace and commercial and 
national advance are unrepresented in this 
cabinet by any special officer,and their control 
is spread among those who are officially sup- 
posed to have something else to attend to. 
This status is not only ridiculous but it is very 
unbusinesslike and calls loudly for reform, 
and with many others we hope to see the 
matter speedily taken up in Congress and 
intelligently discussed and vigorously pushed 
toa detinite and satisfactory end. 


THERE is one use for a fraction of our over- 
grown surplus which we are sorry to see does 
not attract much attention from the press, but 
which would probably meet with universal 
approval if inaugurated, viz: to take a national 
census every five years instead of every ten 
years. It is a very serious annoyance to those 
who have to study a multitude of economic 
and technical problems, that they must rely 
for a full half of every decade on statistics 
which are so far outgrown as to make them 
more deceptive than wild guesses for many 
purposes. It is in many ways a puolic mis- 
fortune that this should be so. The world 
moves so fast now-u-days, on this side of the 
water at least, that statistics more than five 
years old are of little worth, while the cost of 
taking a census is so small a sum, say one- 
tenth to one-fifteenth of a cent for each in- 
habitant, that it is not entitled to appreciable 
consideration, 

‘Another advantage of taking quinquennial 
censuses would pe that it wouid enable the 
census work to be carried on by a permanent 
trained staff, since it takes about five years to 
complete a census properly, whereas now the 
organization is for the most part completely 
broken up by the time the decennial year 
comes around, and has to be formed anew of 
green men. The advantage which would re- 
sult from the increased efficiency which prac- 
tice gives is obvious. Gen. Francis A. WALKER 
made a strong effort to have quinquennial 
censuses inaugurated in 1875, preparatory to 
the ceutennial year, and came near succeed- 


ing. It will need but little effort to have the 


plan adopted, aeieneeesaneaiiatnas ts 
aeaemaeiine tenes that needed for 

census. Otherwise, it might be an 
time to speak of an intermediate 
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census when the date of the regular one is ap- 
proaching. 

Tue letter from the Chief Signal Officer of 
the United States which appears in another 
column will,we are sure. be read with interest 
and satisfaction by all engineers interested in 
hydraulic and sewerage works. Gen. GREELY 
has in all his conduct of the Signal office shown 
an intelligent interest in making it as useful 
as possible and in avoiding that natural tend- 
ency in all great public offices,—sinking intoa 
routine, and neglecting chances to enlarge or 
improve upon past methods. 

The modest appropriation of $2,000 to $3,000 
which he proposes for self-registering rain- 
guages, shows how much may be accomplished 
by a very small sum of money, for it is to be 
remembered that these instruments, once 
bought, serve foran indefinite number of years, 
and the observers are all at hand without extra 
cost. We hope that every reader who may have 
opportunity will do all he can toensure this 
slight appropriation going through, remem- 
bering that even the most worthy appropria- 
tions often fail for lack of a word of explana- 
tion to the powers that be, our sapient Con- 
gressmen. 

A chief purpose to be subserved by such a 
record is not merely, how often does the ma.i- 
mum rain-fall occur at each point, for that is 
an event which only occurs once or twice in a 
century. The great desideratum is :—How often 
do the heaviest rain-falls of various rates occur, 
from jin. per hour to 2 in. in every year or 
decade, and for how long a maximum and av- 
erage time does such a rain-fall continue? The 
records from which such laws are deduced, 
must necesarily be somewhat voluminous, and 
yet by proper study, aided by records of say, 
ten years, a very close approximation to the 
real probabilities could be obtained, and 
drawn graphically on charts which would be 
of the greatest aid to hydraulic and city engi- 
neers ; and even without this, the bare records 
would give toa man who might be designing 
works at special points material for digging 
out for himself some approach to a law, where 
now all is guess-work, and often very bad 
guess-work. We make space for a part of the 
Ovtober review referred to by Gen. GREELY, 
and hope hereafter to be able to give mure, 
but it will be a great satisfaction to engineers 
merely to know that the material exists when 

wanted. 





By General Order No. 76, issued by the 
Signal Office of the War Department under 
date of Dec. 13, 1887, the attention of observers 
is especially directed to determining as accu- 
rately as possible the rate per hour of ex- 
cessive ruinfall at signal service stations. In 
lieu of any definite scale, the “ excessive’’ 
rate has been fixed at 1 in. per hour and 2} ins. 
per day of 24 hours, . As the service is not yet 
provided with self-registering rain-gauges, the 
time of beginning and duration of all violent 
rains are to be noted, and the rainfall meas- 


This order is in accordance with the letter of 
Gen. Greety, elsewhere given, and the thanks 
of engineers generally are due to this official 
for his quick appreciation of their needs, and 
the invaluable data which will thus be placed 
at their disposal. 


Tae reception given by Col. Junius W. 
Apams, Ex-President of the American Society 
of Civil Engineers, to the retiring President, 
Mr. Wa. E. Wortuen, on Thursday evening of 
san lament “dias ae tanner see ve 
“auteiy “bother of the Society nat tb 

- : as 
anpeadingy Gitar bid Rinetaes hele son 
would certainly be a very good one, that of an 
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abnual reception or some other social event 
ofa similar nature to each retiring President, 
at least when he belongs to the old stock, the 
fathers of the profession in this country, of 
whom so few now remain that there cannot be 
many more to whom such a courtesy can be 
tendered. 

Both Col. Apams and Mr. Wortuen belong 
to this old stock, and the assembly was not- 
able for bringing together four men at least 
who were all among the original founders of 
the Society, as well as of American engineer- 
ing, viz., Gen. Gro. S. Greens, aged 86, Col. 
ADAMs, aged 75, Jas. B. Franors, aged 74, and 
Mr. WorrHen, aged 72, all of them seemingly 
still in the full vigor of life, but certainly past 
that age when they can in the nature of things 
be expected to meet many times more to- 
gether. It was therefore gratifying to all pre- 
sent that Mr. and Mrs. Francis should have 
been able and willing to come on from Lowell 
especially to attend the reception, but we 
trust that we violate no confidence in saying 
that it may have been merely a result of old 
habits of discipline, Mr. Francis having done 
almost his first professional work as rodman 
forCol. Apams. We risk nothing in surmising 
that there are few others left of Col. ADams 
rodmen of that date who could have been sim- 
ilarly impressed into service, and certainly 
none who would have been more cordially 
welcome, 

A very ridiculous invention has been 
brought out with something of a flourish of 
trumpets in Boston by the Swinerton Laco- 
motive Driving Co. again showing the invin- 
cible gullibility of mankind about mechanical 
frauds. From the glowing description of a 
Boston paper, almost every word of which is a 
nu-such-thing, we extract the following to 
illustrate the scope of this promising novelty : 

“The Swinerton Locomotive Driving Company steps 
in and offers railroad companies a preventive for slip - 
ping drivers, and also a locomotive so constructed that 
it ean be run around sharp curves and up steep grades 
at the same rate of Speed at which it is run down grade 
or on a level track. To the inventor it occurred that 
first and foremost a driving wheel that would get a 
better grip upon the road must be found, and he in- 
vented a wheel on a different basis from the old circular 
wheel (“the old circular wheel” is good. Ep.)}—that is. 
be built a wheel for a driver polygona} in shape. To be 
more explicit, he cut in upon the stevl tires of his 
drivers 105 facets, 2ins. long. It will be readily ander- 
stood from this that bis steel-tired wheel will alicays 
have two inches of surface lying flat on the rail (Oh, cor- 
tainly. Ep.) a considerable space more than that hereto- 
fore covered by that nathematical line. This gives the 
driving-wheel the grip that up to this time has been 
lacking. 

“The . of course, cannot be distinguished on the 
eut. Ind , without a level it would be impossible to 
notice them upon the machine itself. Of course, if they 
were that size and proportion—rough-edged, so to 
speak— the driving wheels in their revolutions would 
“thump the rail” to such an extent as to tear up the 
Pape corel 

“The advantages claimed for this machine are, first. 
that it gets greater traction, the locomotive being 
thereby enabled to haul from five to eizht cars more of 
freight than would an enzine of the same eapagity that 
was not provided with the new style of driver also, this 
new locomotive, with its greater traction, will go up 
grade just as rapidly as it will go down grade, because 
the wheels will not and cannot slip.” 

There are quite a lot of other decails equally 
nonsensical, but this is enough. The Swinerton 
company have succeeded in getting quite a lot 
of good names connected with them however, 
and in getting Mr. H. 8. Korsern, Master 
Mechanic of the Boston & Lowell Railroad, 
to take charge of the construction of the 
engine. Mr. Koiserm had better be in better 
business. 





Messrs. SULLIVAN, RipER & DOUGEERTY were 
awarded the contract for the Sodom dam, on Dec. 19, 
by the New Croton Aqueduct Commissionets for 
$366,490, the of 17 bids running from that 
figure up to 
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The ‘*‘ Lowest Responsible Bid.’’ 


The award of the Harvard bridge across the 
Charles river in Boston to a local firm, in the 
face of two lower bids from responsible par- 
ties,has naturally caused some dissatisfaction. 
The bridge commissioners, in making this 
award, frankly state their reasons as follows: 

That in consideration of the distance of the works of 
the lowest bidder, the King Iron Bridge Co., from 
the City of Boston, and the necessary expense of keep- 
ing an inspector at Cleveland, O., for the inspection of 
the work as it progresses, and in lieu of the many ad- 
vantages that would result to the cities of Boston and 
Cambridge, and their manufacturing and industrial 
interests by having the work done in this immediate 
vicinity, and under the personal supervision of our 
own engineer, and other economic reasons, it is 
deemed for the best interests of the work that the bid 
of the Boston Bridge Co, be and is hereby accepted. 

The bids of the various firms, including the 
best in this country, were given in our last 
issue: and it is there seen that the Keystone 
Bridge Co. of Pittsburg, Pa., was also lower 
than the Boston firm, andthe bid of the Union 
Bridge Co., of New York was only $80 above 
the successful bidder in the first item of over 
$160,000, and only 4, of a cent per pound above 
itin the second item. The fortunate firm is 
one of excellent repute, and is doing perhaps 
the bulk of similar work in the New England 
States. And it is understood that the Com- 
mission distinctly stated that it had nothing 
but the highest respect for the two rejected 
firms referred to, and that the reasons given, 
alone influenced them in making their award 
as they did. 

From a purely local standpoint the wisdom 
of the Commissioners’ decision cannot be 
questioned. Good work is assured, and they 
had abundant data in the number and stand- 
ing of outside bids to prove to them that they 
were only paying a reasonable price for the 
work, and the excess of price over the two 
lower foreign bidders would be distributed 
among their own people. Unlike either of the 
cities, represented on the Commission by 
Mayor O’Brien, of Boston, and Mayor Rus- 
sett and Mr. Leanper GREELY, of Cambridge, 
they were not compelled to accept the lowest 
responsible bidder, regardless of location, who 
could present a satisfactory bond. This Com- 
mission was a special one appointed by the 
Massachusetts Legislature and empowered to 
act in accerdance with a majority vote with- 
cut regard to city ordinances. And as these 
gentlemen could have no interests other than 
what they consider best for the cities they 
severally represented, the honesty of their 
award cannot be for a moment questioned. 

But in giving the work under the eonditions 
named to a home firm they, perhaps uninten- 
tionally, did harm to every outside bidder in 
failing togive public caution in their invitation 
for proposals that a preference for home in- 
dustry was intended, other things being equal 
or nearly so. Such a caution would only have 
been fair, and its insertion in the original call 
would have avoided all occasion for bitterness 
of feeling. It is a common practice in gov- 
ernment advertising for proposals, and it was 
particularly stated in the call for bids for the 
construction of our new cruisers for the Pa- 
cific coast, that, other things being equal, the 
ship builders on that coast would be preferred. 
Of course, in any such preference, the quality 
of the work and an equitable equality in the 
bids is duly considered. There is no possible 
objection to favoring any particular section in 
the award of public work, when the money to 
pay for it comes from that section, but all out- 
side of the favored spot should be properly 
warned. 

To omit this caution in the original call, as 
was done in the case of the Harvard bridge, 
would seem to imply a strong obligation in 
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the awarding commission to accept the lowest 
responsible bid, regardless of location. To do 
anything else is to lay the Commission open 
to the charge, whether justly made or not, of 
having simply invited the outside bids to 
keep local bidders within reasonable bounds 
and to obtain data for comparing and check- 
ing local prices. This might be considered as 
a shrewd business move, but it would be very 
unfair to the rejected outsiders, and it is an 
open question whether, under the circumstan- 
ces, they could not obtain legal redress. 

As this award was directly contrary to the 
ordinances of the cities interested it might 
also be claimed that the Commission, by its 
action, was practically reestablishing a prac- 
tice long prohibited by law in nearly every 
large city in this country. Experience has 


. taught us that, as a rule, it is unsafe to leave 


such awards to the unchecked judgment, or 
interests of any body of men for the time being 
in control. In this particular case the award 
was made with the best of motives, but with 
less scrupulous agents a decision might have 
been given that would have harmed the local 
treasury quite as much as foreign bridge 
builders, 

In the interest of honest open competition, 
and of cities and contractors generally, it is to 
be hoped that hereafter the, ‘lowest responsi- 
ble bidder’ will either be awarded the work, 
or be properly cautioned beforehand that his 
chances will only rank second to those of the 
responsible home bidder who most nearly ap- 
proximates to his price. 


a 


The Quaker Bridge Dam and High Masonry 
Dams Generally, 2" 


In response to the calls of the New Croton Aque- 
duct Commission, of March 1886 and June 1887, 
Chief Engineer B. S. CourRcH and Consulting Engi- 


-neer A. FTELEY, have submitted a report on the 


subject of high mascnry dams, both curved and 
straight in form. This report has just been pub- 
lished, and from it we make the following brief ab- 
stracts :— z 

The first subject considered is the straight vs. the 
arched plan for the Quaker Bridge dam. This ques- 
tion is discussed mathematically and by diagrams. 
and Mr. CHURCH concludes that it is impossible to 
construct a curved dam at Quaker Bridge which 
will act as an archin any appreciable degree, and 
that consequently there is no valid reason for risk- 
ing the complicating and serious rupturing strains 
which a curved dam will produce; or, for the in- 
creased expense it would entail. This conclusion is 
verified in the report by an actual application to 
the dam proposed, fully worked ont. 

Mr. FTELEY presents a brief but very valuable 
synopsis of research in the question of high ma- 
sonry dams throughout the world. The purpose of 
this compilation and review is not to prove the ad- 
visability of the construction of the Quaker Bridge 
dam, for that is placed beyond any reasonable 
doubt by high engineering authority, but to give 
additional confidence in its Success with the doubt- 
ing few by a consideration of what has elsewhere 
been done in the way of high masonry dams, al- 
though of less magnitude. To this end Mr. FreLEey 
illustrates to a common scale the great dams of 
ancient and modern times now existing, and in- 
vestigates and criticises their section and resistance 
to pressures. In this work the author has pre- 
sented a most valuable resumé of authorities on 
this subject. ; 

The vital point of this section of the report is the 
detailed study of the conditions and proper section 
for the Quaker Bridge dam which is to impound 
80,000 millions of gallons of water. Space forbids 
anything but a brief review of the position taken 
by the engineers responsible for this great work. 
The distribution of strains on the base and _ hori- 
zontal joints of thedam have been computed by for- 
mula (i) on the method of De BEAUVE. by which 
the pressure at each end of the base or joint is given 
by one of the two following formule : 


And as it would be 
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according as u is greater or less than > 


In these formule 
= length of base or joint. 
Pp = pressure per unit of surface at one end of 
base or joint. 

u = distance from point of application of the re- 

sultant to same end of base or joint. 

W = total - ressure on base or joint. 

Formula (1) was used with the understanding 
that it indicates at the end of the joints, pressures 
evidently higher than the actual ones, thus adding 
a factor of safety of important though uncertain 
value.? This whole question is fully treated ‘and 
worked out in the report. In making these calcu- 
lations the weight of the masonry was an uncertain 
factor; but weights of 156.25 Ib., and 125 Ibs. per 
cu. ft, of masonry being assumed, and the pressures 
found for each on the front face, the contrasted 1®- 
sults showed that a small error in the expected 
weight would not seriously effect the reliability of 
the profile. 

In connection with this subject of weight is dis- 
cussed the effect upon the weight of the submerged 
portion lying between the bed rock and the river- 
bed. Mr. FTELEY takes the position that if the ma- 
sonry was porous enough to admit water under or- 
dinary hydrostatic conditions, the weight would be 
effected thereby. But as the dam, at the lower 
part, is to be so thick and the masonry of such 
quality that it can be reasonably supposed that the 
water penetrating it will be mostly, if not wholly, 
in a capillary condition, and that the whole mass 
may be considered for calculation as an impervious 
monclithic mass, rigidly and imperviously connected 
with the rock bottom, it consequently does not lose 
weight by the fact of its being in water. But even 
if we admit that the water does exert some upward 
pressure on the dam, as claimed by others, the result 
would not disturb to any objectionable degree the 
conditions of stability otherwise established. For 
these reasons as given above drains in the mass of 
the dam were deemed unnecessary and their presence 
might beinjurious. 

The profile of the dam is deduced from a simple 
and practical formula devised by Mr. Ep. WEGMANN, 
Jr., Special Asst. Eng. intrusted with the mathe- 
matical computation. This formula and its appli- 
cation are given in full but will not bear intelligent 
explanation in the space at our command at. pre- 


sent, especially as diagrams are essential to its full 
understanding. 


The next points of importance are the height of 
the crest of the dam above the water line and the 
capacity of the weir for surplus water. The heights 
of 13 ft. above ordinary water mark and 7 ft. above 
extreme high water have been fixed for this dam, 
and the length of overflow is 1300 ft. 


Rubble masonry has been used in the majority of 
existing structures and the engineers see no reason to 
depart from this practice here. Concrete can not be 
depended upon as being impervious enough to pre- 
vent percolation under great pressure and cut stone 
is obviously too costlv. In this dam the largest 
stone will, with few exceptions, not. exceed 2 tons in 
weight; the courses will be roughly levelled up 
every 5 ft., be well bedded and all interstitial spaces 
filled with selected or properly shaped stone with 
great projections hammered off. The point of vital 
importance will be to completely fill all cavities re- 
maning with mortar. 

The excavation to bed-rock will be 80 ft. deep as 
a maximum, and though many plans have been sug- 
gested for timbering, etc., it is deemed most advisa- 
ble to open this trench without side protection, but 
to maintain it by long slopes on each side. This 
will facilitate the work of excavation, permit free 
inspection of the bed-rock and a proper treatment of 
all seams and fissures. To carry the Croton river 
over this trench it is proposed to build two tem- 
porary wooden dams, of little height, above and be- 
low the excavation and to connect them by a wooden 
flume. This flume shoul placed at one side of 
expensive to main- 
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tain a flume 200 ft. wide as once figured, a width of 
60 ft. is now adopted which would carry the average 
Spring freshet of the Croton, and so designed that 
any rise above this mark can pass off in ample 
channels, prepared for this purpose on the rocky 
hillside, and safely fill the trench and allow the 
freshet to pass over the work without causing more 
than repairable damage. This risk is preferable to 
the maintenance of the larger channel during seve ral 
years. As the work rises above the level of the 
river, an arched opening can be left for the passage 
of the flume, to be filled when the dam is nearly com- 
pleted. 

As to cements to be used, imported Portland is 
recommended for all work next to the rock bottom 
and sides, with mortar of one cement to two of sand. 
The same mortar would also be preferable for the 
work of the last season on the upper part of the 
dam, as it acquires hardness in shorter time than 
domestic brands, and is better adapted to withstand 
the pressure of the dam when filled at once. for the 
bulk of the masonry, a mortar of good domestic 
cement, or Portland 3 to 1, would be sufficient. 

Mr. FTELEY concludes his report with tabular 
statements of the great dams of the world, with 
their purpose, plan, dimensions, water-shed, 
weights, profiles, etc.; and also a synopsis of data 
for adopted section of the Quaker Bridge dam, with 
numerous diagrams illustrating formule and 
theory. 

Sr 


CORRESPONDENCE. 





**Clark and Mingo Creeks,”’ 





WILMINGTON, N. C., Dec. 10, 1887. 
EDITOR ENGINEERING NEWs: 

Iam sorry to see the ‘Clark and Mingo Creek”’ 
article again appearing in your paper, page 423, 
issue of Dec. 10, 1887. Had I dreamt that you would 
have brought this up again, I would have written 
you long ago to prevent you from again falling a 
victim to careless statements and recklessly written 
letters. 

I believe myself qualified to speak upon this sub- 
ject, because both streams are within the limits of 
my river and harbor district, and have both been 
examined and reported upon by me after examina- 
tion by myself in person. 

You say “‘ $75,000 was allotted for these streams.”’ 
As a matter of fact, no money has been yet allotted 
for the improvement of these streams, and only 
about $400 for their examination and survey. 

The article says that ‘“‘ Lieut. ABBoT went down 
to make the survey, and began a search among the 
creeks and inlets of the coast, and spent several 
weeks in that labyrinth questioning negroes and 
whites without result.” In matter of fact, Lieut. 
ABBOT’s office is in Charleston, S. C., and he was 
not obliged to step outside of his office during his 
search for these creeks, a search naturally limited 
to an examination of the map of the State within 
the geographical limits of his own district, and to 
inquiries made by writing to Congressmen who were 
supposed to have asked for the examination and 
survey of these particular streams. Lieut. ABBOT, 
not being a native of South Carolina, and having 
lived in the State but a few years, could hardly be 
expected to know the names of al] the rivers and 
creeks of the State, and very naturally applied to 
those persons whom he supposed should have known. 

Congressman AIKEN intimates that Mingo creek 
and Clark’s creek are streams “‘into whose dry bed 
water must be dipped from elsewhere to establish a 
commercial stream.” In matter of fact, the word 
“creek” is a misnomer, since either of these two 


chek ih welbie Wiagihh, aa 206 aqundh wiles teen 

drainage basin ; it drains and serves as the main out- 
let of a tract of country not traversed at present by 
any. railroad; its exit to the Atlantic ocean is 
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already well secured by a freely navigable channel of 
at least 400 ft. width and 9 ft. depth at low water; 
its navigation at present is obstructed only by 
sunken logs and “sways” and by overhanging trees; 
and the expenditure of a few thousand dollars, say 
$15,000, would probably increase its commerce by 
$150,000 each year. Surely this is not ‘‘a creek into 
whose dry bed water must be dipped from elsewhere 
to establish a commercial stream.” 

Clark’s creek is the local name for the southern 
outlet of Lynche’s creek ; it is never dry, and during 
the greater part of the year as at present,from 100 to 
200 ft. wide, and from 9 to 12 ft. deep. Lynche’s 
creek is a stream of about 160 miles length, and 
1,365 square miles of drainage basin, including a 
good deal of very fertile land. The northern mouth 
of Lynche’s creek is not well suited to its use by 
boats since it is so placed as to be yearly blocked up 
by the driftwood of the Great Pedee river, but 
Clark’s creek, the southern mouth of Lynche’s 
creek, is so placed that the proper expenditure of a 
few thousand dollars (say $7,500) will put Lynche’s 
riyer in immediate communication with the ocean 
and with ocean schooners and steamers of 8 ft. draft, 
Surely this is not a stream ‘“‘into whose dry bed 
water must be dipped from elsewhere to establish a 
commercial stream.’’ Clark’s creek is a stream of 
revolutionary fame; Black Mingo P. O. is named in 
the U. 8. Postal Guide; both are within 100 miles of 
Charleston, S. C., and there appears to be no good 
excuse for their being unknown to prominent South 
Carolinians such as Congressman AIKEN and the 
editor of the Charleston News and Courier. 

Other Congressmen and other people knew of both 
these streams and their worth; and as soon as it 
was discovered that the examination of these streams 
had by mistake been assigned to the wrong officer, 
the mistake was rectified, and the streams were 
promptly found and examined, with the results 
above stated. 

Since you haye been misled in this matter, and 
since your paper may thus mislead others, will you 
not correct the wrong already done, as far as 
possible, by giving as much publicity as possible to 
the above statements. Very truly yours, 

Wm. H. Brxsy, 

Captain of Engineers in charge of the River and 

Harbor district containing Clark and Mingo creeks. 


[We are indebted to Capt. Brxsy for setting 
us right in this matter, and are glad that in 
this case there was ground—and water—for an 
appropriation. Our authority was the pub- 
lished letter of Congressman AIKEN, and it 
now looks as if we, with the press very gener- 
ally, had been the victims of a piece of politi- 
eal ** bunkum.’’—Eb. Ena. NEws. 


Army and Civil Engineers, 


PHILADELPHIA, PA., Dec. 12, 1887. 
EDITOR ENGINEERING NEws: 

In your issue of 16th is a letter from ‘“ Engineer” 
calling attention to the apparent inactivity of the 
committee of the Executive Board of the Council of 
Engineering Societies on National Public Works, etc. 

Permit me to ask you to refer this letter to him, 
stating that the labor involved has not been slight, 
and that the subject is not forgotten, but there are 
times when silence is golden, and in some kinds of 
operations it is injudicious to publish plans to in- 
form your opponents of your policy—and opposition 
to this great undertaking is expected as shown by 
the statements made by your correspondent. 

If he can be of service to the committee in giving 
data which may be of use, and will co-operate, I 
shall be pleased to have him uncover his nom de 
plume and drop me a line. 

Very truly yours, 
L. M. Haupt. 








Army and Civil Engineers. 


GREENVILLE, Miss., Dec. 15, 1887 
EDITOR ENGINEERING NEws: 

In your issue of Dec. 10, I observe a communica- 
tion headed “* Army and Civil Engineers,” which is, 
as usual, unsparingly condemnatory of the present 
— There is something to be said on the other 

side. Ido not at all deny that the service as now 





_ managed is unsatisfactory to the civil engineers 
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employed in it, if for no other reason than that the 
avenue to promotion is utterly barred beyond a cer- 
tain point. But I do emphatically assert that so far 
as the public interest is concerned, the management 
of the army engineers is successful and economical, 
and there appears to be some reason to doubt 
whether a purely civil administration would be an 
unmixed improvement. 

The respect wherein the army system is most effi- 
cient appears to me to be its strict subordination 
and accountability—and this is secured by having 
each employé directly responsible to his immediate 
superior. The officer in charge of the District ap- 
points, directly, only his principal assistants. He 
selects his men, fixes their pay, assigns them their 
work. If they are inefficient or insubordinate, they 
may be discharged at a moment’s notice. The 
principal assistants in their turn, select whom they 
please for the charge of the different departments of 
their work—and so on down. This is of course 
pretty much the same system that is pursued in the 
executive organization of private corporations ; but 
it is not the usual course of public departments— 
where the tenure of office has a certain permanency, 
and an officer may be utterly inefficient, incompe 
tent or refractory, and yet cannot be got rid of with- 
out a tedious and circuitous process, if then. If you 
wish to secure faithful service and prompt obedi 
ence from a man, let him understand that he looks 
to you for retention in office and promotion. If you 
would have him jealous, contumacious and obstruc- 
tive, let him be independent of you, and unremov- 
able, or accountable only to a common superior. 

I have met many officers of the Corps of Engi 
neers, and have served under several of them, and it 
is the exception when thev are overbearing or inso 
lent to their assistants, Familiarity, of course, is 
hardly compatible with good distipline, in either 
civil or military affairs, and a selt-respecting sub- 
ordinate will neither expect nor desire it. In truth, 
I think that here, as elsewhere, it depends mostly 
upon the man himself how he is treated by his of 
ficial superiors. A self-contained dignity, that does 
not aim to trench upon the line that separates him 
who receives orders from him who gives them, will 
always be respected. Advances toward undue fa- 
miliarity may and should be repelled. It is true 
that this may be done kindly, and not rudely or 
haughtily, but this depends upon the nature of the 
man and not upon the fact whether he is a soldier or 
a civilian. 

If a perfect civil organization could be secared, it 
would, no doubt, be highly desirable. I cannot see 
any probability that such perfection would be at- 
tainable, without great advances in civil-service 
reform. A striking merit of the present system is 
its absolutely non-partisan nature. Within its 
limited sphere, appointment and promotion in the 
civil part of the army engineering service depend 
almost entirely upon competency and efficiency. An 
officer appoints his assistants as a captain does his 
non-commissioned officers, so that they may relieve 
him from as much labor and anxiety as possible, and 
his only earthly object is to get the best men. Ina 
strictly civil system, it seems probable if appoint- 
ments are to be made at large, that it would degen- 
erate into a political machine. If it is to be entered 
from the lower ranks only, by examination or other- 
wise, it would run the risk of becoming a mere 
bureaucracy, entrance into which would be as im- 
possible to the outsider as it now is into the Corps of 
Army Enginters. I doubt whether the higher ranks 
of the Coast and Geodetic Survey are any more ac 
cessible than the corresponding grades in the army. 
There would be the further evil of irremovable of- 
ficers and lessened responsibility. 

Unquestionably, it is far from pleasant to the 
capable engineer to arrive at the grade of principal 
assistant, with a salary of $175 or $200 a month, and 
to know that no matter how great his ability he can 
never get any higher. But no one compels him to 
remain in the service. If he leaves his place, then 
a dozen others are ready to take it, some of whom, if 
not equally able will at least be sufficient for the 
purpose. The work will not stop or suffer. 

The army engineers, so far as I know them, ap- 
pear to me as a rule to be able, candid and unassum- 
ing men, differing little, in any respect, from other 
intelligent engineers. They have not had much ex- 
perience in subordinate positions and are some- 
times placed in charge of work with which they are 
unfamiliar. This is no doubt an evil. Indeed, there 
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are drawbacks enough to the present system, most 
of wh‘ch are enumerated by your correspondent and 
have been often enough enlarged upon. Many 
changes could be made that would be welcomed by 
the profession of civil engineers. Whether they 
would be of corresponding benefit to the work, I do 
not know. 

I ama civil engineer myself; I have been out of 
the Government service for several years, and it is 
not probable that I shall ever bein it again. But I 
have had some experience in it, and I have its work- 
ings constantly under my eyes. I speak, therefore, 
not unadvisedly, and I believe without bias. 

Ww. 8. 


Our Railroad Construction Maps, 








CoLuMBUs, O., Dec, 7, 1887. 
EDITOR ENGINEERING NEWS: 


We are in receipt of your issue of Dec. 3rd, enclos 
ing series of maps No.4 forSouthern States. We think 
this is a most excellent feature of your paper, and 
have forwarded our copy to one of our traveling men 
in the South, and therefore wish another copy. We 
find these maps of great assistance to us in deter- 
mining where the most active rajJroad building is 
in progress. We trust they may appear often. 

Your respectfully, 
Kilbourne & Jacobs Mfg. Co. 

{We have received many similar letters,— 

Ep. Ena. News. | 


Trench Blasting, 





MADISON, WIs., Dec. 18, 1887. 
EDITOR ENGINEERING NEWs: 

On the subject of ‘Trench Blasting’’ mentioned in 
ENGINEERING News of Nov. 19th and Dec. 3rd., I 
would state that in the excavation on 5th avenue 
and 34th street for the New York Steam Co, during 
the fall of 1885, of which I had charge, it was found 
necessary to cut through a solid ledge of gneiss 
rock, part of the trench being 11 ft. deep and the 
rock within 2 ft. of the surface; the rock was blasted 
from both ends of the trench working towards the 
middle, using dynamite cartridges of high power, 
and a battery, in some instances “‘double loading” 
the holes, that is, part of the charge at the bottom 
and part higher up. To do better execution, as 
many as six or more holes were tired instantaneously. 

The rock to be blasted was covered with boards 
the full width of the trench, three and four courses 
deep, crossing them every 4 or 5 ft. with pieces of 
plank, and loaded with stones. They were inno in- 
stance thrown out of the trench, although within 
80 ft. of Mr. Wo. B. AsTor’s dwelling not a light of 
glass was broken. By using a battery all prepara- 
tions were made, and there was hardly a moment’s 
detention of traffic or travel on the streets. By the 
use of board and plank in this manner it seems the 
concussion is broken to some degree thereby lessen- 
ing the liability of fracturing glass in windows. 
Use of fascines I would certainly recommend for this 
purpose. Yours very truly, H. S. MAcMINy, 

Asst. Engr. Chicago & Northwestern R. R. 


Effect of Cold on Iron and Steel, 





Office of Superintendent, No. Pac. R. R. 
GLENDON, M. T., Dec. 14, 1887. 
EDITOR ENGINEERING NEWS: 

In respect to the question of the effect of cold on 
iron and steel it may be well to note what “Traut- 
wine” says, page 467, as to what is conclusively 
proved by SANDBERG’S experiments as regards be- 
havior of metals under impact in severe cold. It 
might be well to have these tests giyen more com- 
pletely. Yours truly, 

F. W. D. HOLBROOK. 

(The note referred to in “SanDBERG’s experi- 
ments” show conclusively that although these 
metals may perhaps bear as much steady 
farce, gradually applied, in winter as in sum- 
mer, yet their resistance to impulse or sudden 
force, is not more than § or } as great in severe 
culd; which renders them less flexible and 
less stretchy. It is probable that this fact 
does not receive as much attention as it should 
in proportioning iron bridges, ete. 

We cordially endorse this statement. We 


are satisfied that too hasty conclusions have 
beon drawn from a few laboratory tests show- 
ing the non-effect of cold. We do not assert 
that it has a great affect but we think the evi- 
denee tends that wav. If Mr. SanpBere will 
seni us fuller details as to his tests, as we have 
no doubtfhe will on seeing this note, we shall be 
pleased togo into the matter more fully,—Eb. 
Ena. News. ] 


Unequally Spaced Trestles. 





TEXARKANA, Tex., Dec. 3, 1887. 
EDITOR ENGINEERING NEWs: 
You have had some papers on trestle work lately 
In a high trestle a considerable economy in timber 
results from using a 20 ft. span alternately with a 
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Scale vf feet. 


15 ft. in the manner shown. It comes in handy to 
cross a creek, and was proposed by undersigned, 
to cover the case of a coal railway, crossed at an 
angle of skew double the width of the square span. 
Observe that the ends of stringers have a good bear- 
ing. There are many very high trestles on the Van- 
couver Island railway lately built, and their gen- 
eral design is like the diagram beneath. 


eee 


NO SCALE. 


The design is general, as it may be cut off at any 
sill, and makes a stiff structure. The leading fea- 
ture is all the posts battering, except two in the 
center, which prevents rocking, and admits of a 
high trestle being safely crossed before the sway 
bracing is put on. These trestles have been built to 
a height of 130 ft., and groan less under load than 
any trestles that the undersigned has seen (or heard). 

H. P. BELL. 


Rainfall Observations. 





Signal Office, War Department, 
WASHINGTON, D. C. Dec., 17, 1887. 
EpitoR ENGINEERING NEWS: 

Referring to your editorial on “A Defect of the 
Sigual Service,” under date of Oct. 1, 1887, I have the 
honor to herewith transmit to you advance proof- 
sheets of the October monthly Weather Review, in 


which the Chief Signal Officer has treated, as far as 
possible, the question of heavy rains during October, 
as shown by the records of this service for the past 
seventeen years. It is the intention of this office to 
continue this discussion by months. A systematic 
effort has been made to make the data for succeeed- 
ing months more complete and full than for Octo- 
ber. In addition the Chief Signal Officer has issued 
instructions to the observers, calling their especial 
attention to heavy rainfalls; copy of which will be 
furnished you when printed. 

The Chief Signal Officer is obliged to your 
valuable paper for calling his attention to this defect 
in the service as regards data valuable for the engi- 
neers of the country. It will be gratifying to the 
head of this bureau if the varied business interests 
of the country will call his attention to any defects in 
the current system, or tothe necessity of datain any 
other form than such as is now furnished. The Chief 
Signal Officer is especially desirous that the work of 
this service shall be carried on in such manner as to 
be of the greatest practical utility to the country at 
large, as well as to the special professions. The 
full October review will be sent you when published 
and the succeeding reviews during*the coming year. 
The Chief Signal Officer has been given to under- 
stand that the engineers of the country are espe- 
cially interested in this matter of maximum rate of 
rainfall, and he advises your paper that he will be 
glad to further your wishes as far as possible. His 
estimates for the coming year for instruments is 
$2,000. If the engineers of the country are in earnest 
about this matter and will persuade Congress to ap- 
propriate $2,000 or $3,000 for the purpose of buying 
self-registering rain gauges, efforts will be made to 
spend the money economically and to distribute the 
gauges so as to completely cover the country. 

Iam, very respectfully, 
Your obedient servant, 
A. W. GREELY, Chief Signal Officer. 


The Bureau of Harbors and Waterways. 





CHICAGO, TIl., Dec. 16, 1887. 
EDITOR ENGINEERING NEWS: 


A correspondent in your issue of 10th inst., refers 
to the organization of the “‘ Council of Engineering 
Societies on National Public Works,” instituted at 
Cleveland, in Dec., 1885, and April, 1886, and the 
appointment of committees to mature a line of 
action, and states that nothing further has been 
heard of it. Very likely this is true of others, and I 
take this opportunity to make a general statement 
for the benefit of those interested in the movement 
who are not members of engineering societies repre- 
sented in the Councils. 

An Executive Board was created to promote the 
purposes of the Council. This Board has had 
several meetings, appointed committees, raised 
enough money to keep out of debt a part of the time, 
and matured its reports and a line of action. Of 
late, considerable expense has been borne by indi- 
viduals. The Board expects to make a call fora 
working fund at an early day to print and circulate 
its proceedings and reports and promote its objects 
in all legitimate ways. After the societies and the 
profession have considered this literature, the oc- 
casion will doubtless be opportune to call a meet- 
ing of the Council for further instructions. 

The policy of the Executive Board has been to re- 
port results rather than anticipations. The com- 
mittees of the several societies have been advised 
from time to time of the progress made and have 
céoperated. Great individual labor has been per- 
formed at much personal sacrifice. It is anticipated 
that the results will justify the trust consigned to 
the Board. 

After a full canvass of the situation, it was con- 
cluded that the matter was too immature and the 
time not ripe at the last session of Congress. Since 
then the question has broadened and lost the 
narrow basis of class preferment which had appealed 
tosome. Individuals have been led to discuss the 
question in magazines and in the press, At present 
the situation is as auspicious as possible and no 
derilection has been committed. If adequately sup- 
ported, the issue will be fully made to Congress and 
the country. 

The spirit of your€disorial is excellent. It is dif- 
fieult for those who have spent a good portion of 
their professional lives in the service not to feel re- 
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sentful towards the present conditions of civil em 
ployment. It is but natural that this should some- 
times be visited on the personnel or even individuals 
who in some cases richly deserve it. But above and 
behind it all are confessed evils of legislation and 
of administrative method, which have thrown our 
river and harbor bills into disrepute and give little 
actual result for the large expenditure of the last 
few years. There is nothing in present methods 
which gives an earnest of any coordination of work 
or the development of any system of improvements 
asa whole. The remedy is to fundamentally change 
the manner of appropriations and the character of 
the executive organization by which they are to be 
applied. 

The broad phases of this important issue are suffi- 
cient to justify a radical change for the better—it 
cannot be worse—and let the discussion be confined 
to these and not degenerate into a question of per- 
sonnel, A correct system will do justice to all in- 
terests. The Executive Board has endeavored to so 
mature their conclusions as to meet the approval of 
all patriotic citizens, including the thinking men of 
the present Corps of Engineers, U.S. A. 

The Executive Board has failed to find anyone 
who did not believe in a change to better methods. 
It is then simply a question of organization and 
mass movement to overcome the inertia of the es- 
tablished order. However long it may take, no 
doubt the Council will continue until it has accom- 
plished the object of itscreation. It is simply the 
agent of the societies for a specific purpose. 

The logical and final outcome is to be the estab- 
lishment of a Department of Public Works to in- 
clude all the technical (scientific and constructive) 
bureaus, with a view to administrative system and 
responsibility and coordination of endeavor. 

Respectfully, L. E. CooLey, 


President. 
or 


PERSONAL. 


Epmunp L. ZALINSKI, whose name is so well 
known in eonnection with his work on the dynamite 
gun, has been promoted to the rank of Captain in the 
U. 8. Artillery after 21 years continuous service. 


F. K. Baxter, of Utica, N. Y., has been en- 
gaged by the Board of Trustees of Herkimer, N. Y., as 
engineer for the water-works. He is now preparing 
the plans and specifications, and proposals for the 
work will be advertised as soon as possible. 


G. W. Bartiett, Superintendent of the 
Western Division of the New York, Pennsylvania & 
Obio R. R. has resigned to accept the position of Gen- 
eral Superintendent of the Buffalo, Rochester & Pitts- 
burg R. R., with headquarters at Buffalo, N. Y. 


Dr. FerpINAND VANDERVEER HaybDEN, widely 
known in engineering and scientific circles from his 
valuable work io connection with the U. 8. Geological 
Survey. died in Vhiladelpia on Dec. 22. Dr. HayDEn’s 
work in the exploration of the western territories ex- 
tended over a period of 20 years and was of great com- 
mercial as well as scientific value. 


DonaLp ALLEN has been appointed Superin- 
tendent of the South & North Alabama division, Louis- 


ville & Nashville R. R., with headquarters at Birming- 
ham, Ala. He succeeds R. 8, Miner. 








SOCIETY PROCEEDINGS. 


Anjerican Society of ow Engineers,—General 
meeting of Dee. 21, Mr. WM. R. Hutron presiding. The 
Secretary announced that the next Annual Meeting 
would open on Wednesday, Jan. 18, 1888, at10 a.m. An 
official programme, stating the general business and 
arrangemerts made for that day, will be issued as soon 
as possible. The paper of the evening was on “ The 
Veoturi Water Meter: an instrument making use of a 
new method of gauging water: applicable to the cases 
of very large cubes, and of a small value only, of the 
liquid te be gauged.” read by the author, Mr. CLEMENS 
Herscue.. This is the application of the principles of 
the vena contracta to the measurement of volumes of 
water by inserting this “ venturi,” as it is called, in the 
line of a main, and by obtaining coefficients for the 
sudden check of flow, or drop in the normal hydraulic 
gradient, and from this loss of head calculating, the 
volume of water passing through the venturi. Mr. 
HERSCHEL made the experiments here set forth for the 
Holyoke Water Power Co., for which he is the Chief 
Engineer. Two sete of experiments were made: the 
first with a venturi, or contraction, of 1 ft, diameter in a 
3 ft. main, and the second with a 3 ft. venturi in a9 ft. 
main; this contraction of one-third in each case being 
the result of careful study of the action of the vena 
contracta, and assumed as giving the best results. 





The preportions of the larger instrument, were as 
follows, the smalier one bearing the same, geometri- 
eally:—The venturi was 3 fc. in diameter by 1 ft. wide, 
made of cast-iron lined with brass and with its 
joints poured with Babbitt metal to prevent any 
leakage of air: around the exterior of this throat- 
piece was a series of 9 air-chambers communicating 
with the water by 9 cylindrical holes. This venturi 
connected,by rounded angles,two conical tubes made of 
dressed pine staves hooped with cast-iron bands. The 
entrance cone had a length of 17.09 ft.and end diameters 
of 9 ft. and 3 ft., and the discharge cone had a length of 
69.80 ft., with similar end diameters; the total length of 
the instrument being 87.39 ft. For experimental pur- 
poses this was set up in a flame connected with the 
company’s works, and provided with measuring tanks, 
weir, hook-gauges, ete. 

To study the effect of the contracted water vein and 
to measure and compare the forces at work at the veu- 
turi itself and at points just above and below the in- 
strument the following appliances were used: At the 
venturi proper. and connecting with its encircling air- 
chambers was a vacuum gauge, or water barometer, 
and at points on the cylindrical main, just above and 
below the intersections of the cones with this main, 
were placed two piezometers, or instruments for mea- 
suring the compressibility of the liquid passing in the 
main at these points. By carefully studying the several 
forces at work at these three points, the loss of head 
due to the contracted vein was obtained and coeffi- 
cients secured that by simple formula showed the 
amount of water actually passing that point. The de- 
tailed results of the experiments made on the large 
and small venturis were fully set forth in the paper, 
and the coefficients obtained from the two sets of 
experiments agreed within about 2 per cent. although 
as shown the two tubes were of widely contrasted pro- 
portions. 

In the beginning of his paper the author pointed out 
the disadvantages of the accepted methods of measur- 
ing the value of great quantities of water, The magni- 
tude of the experiments made by him, can best be ap- 
preciated when we consider that a horse and buggy 
could be driven through the large main used. and that 
the volume of water measured was equivalent to 130,- 
000,000 galis, in 24 hours, or about 30 per cent, more than 
the daily consumption of the City of New York. While 
these experiments are yet in their infancy. and, as Mr. 
HERSCHEL says, the method of observation can be much 
simplified, there is promise in it of great usefulness to 
every one interested in the measurement of flow in 
water mains. The exact range of the “ venturi meter” 
ean only be fixed from further experiment; but from 
the close coincidence of results in widely different but 
somewhat crude instruments, there seems to be little 
doubt that it can be applied to water mains of almost 
any size. One direct and most useful application of 
this new instrument would be in the New Croton Aque- 
duct for the determination of the New York consump- 
tion. In the discussion which followed the reading of 
the paper, Mr. CourcH had no doubt that this could 
readily be done under very favorable circumstances. 
Mr. Bruss also poiated out its usefulness on long lines 
of city mains, where large quantities now diverted at 
branches on the main can only be guessed at. 

Avery cordial invitation has been received by the 
American Society of Civil Engineers, from its members 
in Milwaukee, Wis., asking the Society to hold its Con- 
vention of 1888, in that city. The invitation is heartily 
endorsed by the Mayor of Milwaukee, the Hok. Emin 
WALLBER, ' 


Connecticut Association of Civil Engineers and 
Surveyors.—'rhe annual meeting of the Association 
will be held Tuesday, Jan. 10, 1888; probably at the 
office of City Engineer Buncz, in Hartford. The meet- 
ing is expected to be the largest and most interesting 
yet held and will probably be continued through the 
evening. Besides the election of officers and members 
papers will be read by G. W. FuLuER, on “Submarine 
Foundations”; E. P. Aucsr, on “The Effluent Pipe, 
Middletown Water Works:” T. H. McKewnzig, on 
“Mason Work,” and probably others, The discussion 
upon the “ Rental Value of Hydrants,” opened .at the 
November meeting, will be continued, and members 
connected with water-works are requested to forward 
to C. E. Coanpizp, of Norwich, any statistics relating 


to the above subject. Members are also requested to - 


send questions for the question-box to the Secretary, 
and to bring instruments, samples of materials, plans, 
photographs, blue prints, etc., for exchange or exhibi- 
tion. The programme will be issued later. D. 8: 
BRiNsMADE, Secretary, Birmingham, Conn. 


Ninth Annual Meeting of the Ohio Society of 
Surveyors and Civil Engineers.-The ninth an- 
nual meeting of the Ohio Society of Surveyors 
and Civil will be held in Columbus, 
O., January 10, 11. 12, 1888, The present indications 
are that the meeting will be the best ever held by this 
Society, and all have been good. After the President’s 
address, the papers to be presented and discussed are 


as follows: ‘Judicial Fanctions of Surveyors,” Homer 
C. Waite, Warrev, O. “Protection from Incompetency,” 
Gero. R. Grocer, Homeworth. 0. “The Public Domain,” 
J. T. Buos, Cardington, 0. “Twenty one Years Posses- 
sion”, E. D, Hazietie, Hazleton, 0. “Steel Tapes as 
Standard ” J. B. Jounsow, St. Louis, Mo. ‘“Roadmakers’ 
Material of Ohio,” Prof. Epwarp Orton, Columbas, O. 
“State Topographical Survey,” J. A. Hanton, Massil- 
lon, O. “Report of Committee on Civil Engineering,” 
C. A. Jupson, Sandusky, O. “Report ot Committee on 
Drainage.” E. D. Sareve, Bucyrux,O. “Philosophy of 
Underdrainage,” J. ARNett. London, O. “Catfish.” F. 
M. KENNEDY, Washington C. H. “Construction, Com- 
parative Cost and Efficiency of Tile Drains and Open 
Ditches,” E. B. Oppyxr, Bryan. O. “Irrigation in 
Kansas,” J.8. Humpurey, Garden City, Kan. “Report 
of Committee on Highways,” D. W. Pauspe., Sidney, 
O. “Two Mile Assessment Pike,” E. W. Dimoca, 
Ottawa, O. “Construction of Turnpikes,” G. 8, Dynts, 
Columbus, O. ‘Notes on Paving,’ Tos, WIcHENDOX®, 
City Engr., Idaho, O. “Cleveland City Pavements,” M. 
E. Rawson, Cleveland, O. “Street Crossings and Side- 
walks,” R. A. Bryan, Portsmouth, O. Street Grades 
and Monuments,” Cuas. 8. Lex, Marysville, O. “Mon- 
umenting,” F. Hopceman, Climax, Mich. “OConstruc- 
tion, Maintenance and Repair of Short Span Highway 
Bridges.” 8. A. Bucnanan, Bellefontaine, 0. “Bridge 
Strain Computation,” Prof. C. N. Brown, Columbus, O. 
“Bridge Construction Details and Use of Slide Rule,” 
H. E. Lewis. “Moving of Bridges,” Taos. H. Jounson, 
Adst. Engr. P.C. & St. L. Ry. “Piling.” JuLian Gutaas, 
Engr. Scioto Valley Ry. “Pile Foundations for County 
Bridges,” F. M. Davipson, West Manchester. ‘‘Masonry 
as Applied to R. R, Work.’’ A. G. Pues, Columbus, O. 
“Puzzles for the Engineer,” W. A. Gtxn. Sidney, O 
“Water Works Construction,” J, B. Strawn, Salem, O. 
“Cireular Water Works.” W, ©, Row, Circleville. O. 
“Springfield Water Works,” Wm. SHaron, Springfield, 
O. “Mortar.” B. F. Bows, Columbus, O. Difficulties 
of Surveying in Virginian Military District,” Wm. 
Reeper, Lendon, O. “Landscape Gardening,” J. L. 
CuLty, Cleveland O. “Duplication of Drainage,” Jos, 
N. Braprorp. “Railroad Location,” 8. F. Rocu, Mt. 
Sterling. “Outfit for R. R. Survey.” Bens. THompPpson, 
Special Rates at Park Hotel R.R.; rates 2 cts. per 
mile. For further information address W. H. Jexntnes, 
Columbus. O. 
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The Influence of Sugar upon Cemenit.* 





This paper contains the results of some experi 
ments, made by the author, assisted by Henry Ho 
BART PorTER, Jr., E. M., to determine the influence 
of sugar upon both natural and manufactured ce 
nents. 

The addition of saccharine matter to cements, for 
the purpose of obtaining increased strength, is not 
new; it was first brought to the notice of the author 
during the past year by articles and letters published 
in the scientific periodicals. Mr. GuILDFORD MoLEs- 
WORTH, the well-known engineer, wrote from Simla 
(India), August 28, 1886, to Mr. SAMUEL CROMPTON, 
as follows: “With regard to your addition of sugar 
to mortar, it is a practice that has been in use in the 
Madras Presidency from time immemorial.” It has 
been the usual custom in that country to add a 
small quantity of the coarsest sugar—‘goor’’ or 
“jaghery,”’ as it is called—with the water used for 
gauging the mortar. There are also in some of the 
old English records, statements where sugar and 
other substances were added to mortar for the pur- 
pose of imparting extra strength. (See Railroad 
and Engineering Journal, January, 1887.) 

The following tests were made to conform to the 


* by H De B. Parsons, New York. 
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system recommended by the Committee of the 
American Society of Civil Engineers. (Transactions, 
November, 1885.) The machine used was a ‘“‘Riehle 
Brothers Standard Cement Tester;’’ the form of the 
mold and the shape of the jaws being those adopted 
by the above committee. 


Thecement was passed through a No. 74sieve, hav- 
ing 5,476 meshes to the square inch; was thoroughly 
mixed with a hand-trowel, and placed in the molds 
without pressing or ramming; the greatest care be- 
ing taken that the briquettes should be made under 
like conditions, in order that the tests might be rel- 
ative one to another. The briquettes were exposed 
to the air for 24 hours and then placed in water, 
where they remained till broken by the Riehle Tester. 
This water was syphoned off every third or fourth 
day and replaced with fresh. A constant tempera 
ture was maintained between 60 and 70 deg. Fah. 

The tests were divided into three classes—Series 
A, B. and C. 

SERIES A. 


In these tests the sugar was added in the form of 
refuse molasses from a sugar refinery. This as an- 
alyzed by W. D. HoRNE, chemist, contained as fol- 


lows: 

CORO BUMOR Ss: 0. . oc ccc cccccscescccscccses Be dearhakecdve nd 49 00 

Carbonate of potash ..........-6 ccc eeceeweeee ceeeee 10,00 

WEEE cecedstcers. 29.80 

Vegetable ard mineral fexpariiies.. rite 18.50 
100.00 


For each briquette a quantity of this molasses 
was taken to furnish the requisite percentage of 
sugar; then water was added till the required 
amount of liquid for gauging the cement was ob- 
tained, namely, 35 per cent by weight. The cement 
used was “‘Dyckerhoff and Soehnes German Port- 
land.” The tests were somewhat imperfect, owing 
to the fact that the standard solution of molasses, 
was found to alter in chemical composition and 
could not be kept constant. The action was so great 
as materially to affect the strength of the briquettes, 
and thus a large number of tests were discarded as 
being unreliable. However, the series of tests which 


contained one per cent of molasses. gave results as 
recorded in the following table, the figures repre- 
tensile strength in pounds per 


senting the 
inch. 


square 





In a graphic representation it was noticed that 
while the curve of neat cement rises steep and full, 
the curve representing the mixture 6f cement with 
one per cent of molasses is considerably lower; ris- 
ing, however, at the end of two months very notice- 
ably, and approaching the curve of neat cement, 
which the writer is led to believe, by his experience, 
it would havecrossed if the tests could have been 
extended further. The figures given are the aver- 
ages in each case of from four to six tests. The gen- 
eral appearance of the briquettes was good, although 
after a time most of them became covered with a 
slimy mold. 

SERIES B. 

In order to avoid the ill effects produced by the 
molasses, this series of tests was made with pure 
crystallized sugar. A known weight of sugar was 
dissolved ina measured quantity of water to form a 
standard solution. The proper quantity of this solu- 
tion was added to the water for working up the ce- 
ment, as in the test where molasses was used. The 
manipulation of the briquettes, was in every way 
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similar to that of “Series A.’ The cement used was 
the same, namely Dyckerhoff’s German Portland. 
No trouble whatever was experinced with the solu- 


tion of sugar or with any mold on the briquettes. 
The amount of sugar used for each briquette is the 
stated percentage on the weight of cement therein. 
The results may be tabulated as follows, the figures 
representing, as before, the tensile strength in 
pounds per square inch. 


SERIEs C, 

This series of tests was made with F. O. Norton's 
Rosendale (natural) cement, with the same standard 
solution of sugar asin ‘Series B.” The manipula- 
tion and treatment of the briquettes were the same 
as before, with the exception that 40 per cent of wa- 
ter was used for gauging. 

The results obtained were as follows: 


‘ eog| S| 8 
Trimm or Tests, |~ 5) a $ieg| «ge | 8 | @8 

| o| @ ° ° 

a; ee Ee! SB! 

a ee ae 4% 62) 11844 22h 34) 2554 
With 4% sugar .......... 15:25%! 97 74 243%) 29934 
. Me aids} | 99 238, 301% 

- 6% 5 6 154% | 264 
1% ween ae 1! 24 181 K 


From a comparison of the curves of strength, we 
are able to note very clearly the effects produced by 
the addition of sugar. 

With the molasses the cement was retarded in set- 
ting, and very much more so than when the same 
cement was used with the addition of pure sugar. 
This was probably due to the great quantity of im- 
purities which the molasses contained; and, perhaps 
also to some active chemical operations which may 
have taken place before the cement became thor- 
oughly set. The same slow setting was also exhibi- 
ted by the F. O. Norton cement, when large percent- 
ages of sugar were used, (as for example say 3 and 4 
per cent) the cement requiring at least 48 hours be- 
fore it became sufficiently hard to remove from the 
molds. In fact, some of the briquettes of the Norton 
cement, when mixed with only 2 per cent. of sugar, 
were so soft at the end of 28 days in water that they 
would not stand handling, but crumbled when 
touched. In cases where more than 2 per cent. of 
sugar was added to the Portland, and more than 1 
per cent. to the Norton cement, both were rendered 
practically useless. The sugar did not seem to have 
any chemical effect upon the briquettes, for on ex- 
amining the surfaces of fractures, crystals of sugar 
were easily detected. These crystals varied in size, 
were sometimes single and at others were clustered 
together; generally they were found in the air-holes 
throughout the briquette. Of course the sugar on 
the outside, or very near the surface of the briquettes, 
was dissolved by the water in which they were 
placed. On the contrary, the sugar in the middle of 
the briquettes seemed to have collected in these 
small air-holes and formed its crystals as the ce- 
ment set. The reason why the sugar should give in- 
creased strength to the cement, appears to the writer 
to be more mechanical than chemical. That is to 
say, the sugar by its presence in the briquette ap- 
pears simply to retard the setting of the cement, and 
thereby permits the chemical changes in the cement 
to take place more perfectly. In order to insure the 
greatest accuracy, all tests were rejected whenever 
there was the least cause for suspicion; thus there 
are only recorded herein about 70 per cent. of the 
tests made, ; 
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THE Connecticut River B, R. has just finished a 
system for heating stationary cars in their yard near 
the company’s shops, devised by Wm. F. Ray, Asst. 
Supt. It consists of a series of underground steam 
pipes from the boiler house, running to partially 
buried boxes, where heavy rubber hose can be con- 
nected with the steam pipes of a car. The side 
tracks where the cars are cleaned after a trip, and are 
dusted for the start is opposite to the boiler house, 
but the pipes could be carried a greater distance with 
but little more pains. All that has to be done when 
it is desirable to heat a car or a string of cars, is to 
lift the cover from one of the traps and connect it 
with the steam piping under the car. A whole 
string of say a dozen or 15 cars can be heated as well 
as one. The connection can be made at the inter- 
vening cars. Any car can be shut off. There are 
about a dozen of the traps scattered up and down 
the yard so that it is an easy matter to make connect 
tions with the steam. 

AT the close of the past year there were in use, 
upon the railways of the United Kingdom, 15,400 





locomotive engines, 35,216 carriages for the convey- 
ance of passengers, 12,673 other vehicles attached to 
passenger trains, 468,537 wagons of all kinds used 
for the conveyance of live stock, minerals, or gen- 
eral merchandise, and 12,664 other carriages or 
wagons used for other purposes, making the total 
number of vehicles of all descriptions upon the rail- 
ways of the United Kingdom, 528,090. 
——— ee 

AS the fertile and arable areas of our public lands 
have become settled and occupied, public attention 
is being directed toward the great sections of the 
western territories which were formerly supposed to 
be so arid as to be practically valueless. It has been 
conclusively shown that the soil on a great portion 
of these desert tracts needs only a proper amount of 
moisture to yield large crops; and with the high 
prices which farm products bring in these regions, 
irrigation schemes have been found to be profitable 
and have attracted a large amount of capital. 

At the present time several new enterprises are 
under way and projected in northern New Mexico 
and southern Colorado whose projectors propose to 
tap the tributaries of the upper Rio Grande and run 
large canals parallel to the course of the Rio Grande 
and at some distance from it. 

In discussing these projects the New York Nation 
calls attention to the fact that in times of drought 
the Rio Grande has at present none too great a sup- 
ply from its upper tributaries to keep up the flow 
over its sandy bed in the lower part of its course, 
and supply the small irrigation canals already es- 
tablished there. 

If the fertile lands on the lower Rio Grande bot 
tems should have their water supply endangered in 
this manner, some difficult legal questions would 
arise concerning the liability of the parties who in 
effect propose to construct a new Rio Grande at the 
expense of the old. It seems quite certain that the 
agricuitural development of the Southwest by irri- 
gation schemes is likely to be pretty sharply limited 
by the scanty supply which the natural water 
courses can spare. It is an interesting question as to 
how much this supply can be reinforced from sub- 
terranean sources, and whether the increase of cul- 
tivated land will have a similar effect on the hu- 
midity of the climate to that which has been noted 
in the Northwest. 

rr 


The International Railway Congress at Milan. 


The results of the International Railway Congress 
at Milan can be summarized as follows :—Metal ties 
were generally approved of; and in ordinary track, 
larger ties, stronger fish-plates and good ballast fre- 
quently renewed were recommended. Mild steel 
was commended for large span bridges, with es- 
pecial attention paid to its selection. While steel 
proper was condemned for locomotive boilers, hom- 
ogeneous metal was approved of, and a jet of steam 
or water suggested as an improvement on sand for 
securing wheel friction. A mixture of vegetable 
and mineral oil was recommended for lubricating 
axles, and white metal for bearings. 

The influence of American practice was apparent 
in several of the changes recommended. Among 
these can be named the change in form of cars so as 
to reduce the dead weight as compared with 
the weight of passengers carried; the preference ex- 
pressed for the continuous use of engines by having 
gangs of engine-drivers.instead of each driver hav- 
ing his own engine ; the collection of tickets on the 
run instead of at stations, etc. 

Improvement in continuous brakes were de- 
manded ; but the opinion was expressed that it was 
impossible to apply these to freight trainsowing to 
the great diversity of Continental rolling-stock. For 
car-lighting, the use of electricity was considered as 
not yet fully developed for this purpose; enriched 
gas has hitherto given the best results. Car-heating 
was little considered, and at present was confined to 
moveable foot-warmers. 

For secondary lines a greater simplicity of service 
was recommended. Continuous brakes were deemed 
unnecessary on such lines, and a longitudinal pas- 
sage through the cars was suggested as decreasing 
the expense of collection of tickets. They also pro- 
pose to do away with special baggage-cars, guards 
at level crossings, etc. All of which is not very en- 
couraging to travellers on secondary lines. 

Incidentally it might,be‘mentioned that the meet- 
ings of the Congress were held in the famous La'Scala 
theatre, which claims to be the largest in Europe. 
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This theatre holds from 3,000 to 3,500 persons, but 
has such well arranged and numerous exits that it 
can be cleared in 8 minutes. The stage is 121 ft. 
deep, 82 ft. wide and 90 ft. high to the roof. The 
theatre is lighted by 2860 incandescent lamps of the 
Thomson-Houston systems. 
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STATISTICS OF NEW WATER-WORKS 
CONSTRUCTION. 


(Specially Communicated.) 


CONTINUED FROM PAGE 445. 


Bismarck, Dak.—The works were commenced 
June 1, 1887, and accepted Dec. 1, 1887; they were 
designed by J. ALBERT MONROE, C. E., who was 
also Constructing Engineer. Messrs. MORISON & 
CoRTHELL were Consulting Engineers. The con 
tractors for masonry, foundations and reservoir 
were Mayonck & Byrne, of Bismarck; for trenching 
and pipe laying, Mooney & Danaher, of Grand 
Forks, Dak.; for pumping machinery, Dean Steam 
Pump Co.; for pipe, specials and hydrants, R. D. 
Woot & Co., of Phila., Pa.; for valves, Galvin 
Brass Works, Detroit, Mich. The prices for trench- 
ing were as follows; 12-in., 19 cts. per ft.; 10-in., 
18 cts., 8-in., 16 cts,; 6in., 15 cts. The prices for 
pipe laying were as follows: 12-in., 18 cts. por ft.; 
10-in., 17 cts. ; 8-in., 16 cts.; 6in., 15 cts. The fran 
chise is for 20 years, and the price per hydrant, $100. 
The franchise is owned by the Bismarck Water Co. 
President, E. H. Bty; Secretary, ALEXANDER 
HvueHEs. The present population is about 4,000. 

Oswego, Kan.—The works were commenced in 
May, 1887, and accepted November 14, 1887 ; they 
were designed by J. JONES, who also acted as 
Constructing Engineer. The contractor for the 
entire works was J. Jones, of Wichita, Kan.: for 
buildings, M. S. Douglass; pumping machinery, 
valves and hydrants, N. O. Nelson Manufacturing 
Co,, St. Louis, Mo. ; for stand-pipe, Palmer & Son, 
Kansas City, Mo.; for pipe and specials, South St- 
Louis Foundry. The stand-pipe is 10 ft. diameter 
by 140 ft. high. The franchise is for 21 years, and 
the price per hydrant $50. The franchise is owned 
by the Oswego Water Supply Co.; President, W. M. 
SWENTZELL ; Secretary, F. L. GREENE. The present 
population is estimated at 4,000. 
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CONSTRUCTION NEWS. 





Water. 


Ottawa, Can.—Professors Marsan and Tourchot have 
made their report on the analyses made by them of 
four samples of Ottawa river water. The analyses 
shew a considerable percentage of organic matter, but 
this is found to be of a woody nature and due to the 
forests through which the river flows and the quantity 
of timber annually floated down the stream. From the 
report it would appear that impure water is not the 
eause of the epidemic of typhoid fever, from which the 
city is suffering, and the cause must probably be looked 
for in the drains. 


Wabash, Ind.—It is reported that owing to the fact 
that the filth from a number of hog, ponds, stables and 
outhouses drain into the reservoir from which the 
Wabash Water Company draws its supply, the Board of 
Health has presented a report to the City Council de- 
claring it'unfit for domestic consumption. and urging 
that steps be taken immediately to prevent the pollu- 
tion of the supply. 


The American Water-Works Co., of Chicago, asks 
the Stock Exchange to list $2,000,000 of first mortgage 
bonds. This is one of many corporations outside of 
railroad companies that are asking or preparing to ask 
the listing of their securities in this market, not so 
much for general trading as to be able by the tests of 
“bid” and “ asked” quotations to have a criterion as to 
the market value of their stocks and bonds: and it is 
true also that securities listed on the Exchange and 
thus having a fixed market are ordinarily of use as col- 
lateral in the making of loans with banks, while certi- 
ficates not known on the Exchange are likely to be 
tabooed and given no attention.—N, Y. Times. (This 
company is successor to the Omaha Water- Works Co.) 


Jersey City, N. J.—It is generally acknowledged 
that the present water supply from the Passaic river is 
unwholesome and dangerous. The proposed supply 
from the Morris canal is not considered advisable, and 
the general opinion is in favor of the proposition of 
Joux R. Bartierr to furnish a supply from storage 
reservoirs in the New Jersey watershed. Thé towns of 
Paterson, Passaic and Montclair are among the places 
already supplied from these reservoirs. The Board of 
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Public Works will advertise for proposals for furnish- 
ing a water supply. 


Norwich, Conn.—The Board of Water Commission- 
ers has issued the report for the year ending March 31, 
1887, being the fourteenth annual report. The superin- 
tendent reports that the water supply was ample and 
of excellent quality. The aggregate daily consump- 
tion is equa) to about 82.3 galls. per capita, the ac- 
tual consumption per capita is proved by meters to be 
only about 30 galls. per day, which shows that there is 
a large proportion of waste, and the general adoption 
of meters is recommended. During the year 1,230 ft. of 
‘¢-in., 1-in., 1-in. and 4-in. pipe have been laid, includ- 
ing lead, cast-iron, and wrought-iron cemént-lined ; 88 
new services Were laid, and 3 hydrants and 2 gates put 
in. Cast-iron pipe was substituted for 3,211 ft. of 4 and 
6-in. cement-lined pipe. The report includes tables of 
the rainfall, and the rise and fall of water, and also a 
financial statement. Dr. 8. L. Geer is President of the 
Board; Joun A. Moraan, Secretary; Juntus A. BRanb. 
Superintendent. 


A Chance for Water-Works Contractors.— 
BROWNSVILLE, Tex., Dec. 8, 1887. 
Eprrork ENGINEERING News: 

By our postmaster yours was placed in my_ hands, as 
Iam one of the aldermen here,and interested in seeing 
a future water-works in our town, Th-re are no water- 
works here. Well-to-do people have large cisterns, 
and use rain water aimost.entirely ; poor people use the 
river water, it costs 6 cts. per barrel in Mexican coin. 
We are acity as yet with no railroud connections with 
the outside world.and probably will not be able to build 
water-works until we have larger revenues. We are 
isolated, and water is delivered by carts, which bring 
it from the river near by. Our city lies almost on a 
dead level without any hill or elevation of any kind. 
We want some advice as to the best system to adopt, 
and want to correspond with some good contractors, 
to getan idea of the cost of water-works on a small 
seale: the laying of pipe to be extended as circum- 
stances would justi.y from time to time. We are on the 
bank of the Rio Grande, the water of which at ordinary 
stages is not more thun 15 ft. below the city level. The 
water is generally more or less muddy and requires 
settling before use. Reservoirs are expensive. Would 
not stand-pipe and patent filter to purify the water, be 
our best plan to adopt ? I. W. Hoyt. 

Water- Works.— Maine.—Boothbay. The Boothbay 
Waiter Co., H. A. Hancox, President, has made a con- 
tract with the town for a water supply. There will be 
5 miles of pipe. 22 double nozzle hydrants, a pump fo lift 
400,000 galis. per day to a height of 160 ft., and a stand- 
pipe with a capacity of 250,000 galls. The town will pay 
an annual rental of $1,450 for the 22 bydrants for 
2% rears, and $50 each for all additional hydrants.— 
Skowhegan, The water company will not finish the 
works this winter but will stop work till the spring. 
The work on the north side of the river and on the 
island will be completed and water in these parts 
turned on about Jan. 1, The new works will cost 
$125,000, 

New Hampshire.—Dover. The city council has 
adopted a report by the City Solicitor as to howthe new 
city water-works should be built and managed. He 
recommended te election by the council of 3 water 
commissioners, not members of the council, and the 
issue of $275,000 in bonds for construction. 

Massachusetts.—Vineyard Haven. The new water- 
works were formally opened Dec. 15.—Malden. The 
water commission has been authorizec to continue the 
driven well experiments. 

Maryland:—Salisbury. The Salisbury Water-Works 
Co. has commenced erecting its works. The pipe are 
distributed on the roads. The stand-pipe will be 75 ft. 
high, with a‘capacity of 30,000 galls. The capital stock 
is $50,000. 8: P. Dennis, W. H. Jackson and others are 
directors. 

Virginia.—Manchester. W.H. White, of New York, 
has made a proposition to establish a water tower. 

Kentucky.—Dayton. Water-works are projected and 
a proposition is to be submitted by a New York com- 
pany. Address City Clerk Haywoop. 

Alabama. — Cullman. The Cullman Land & Im- 
provement Co. has increased its capital stock to $10,000, 
will sink its artesian well deeper and build water- 
works.—Uniontown. The artesian well has been 
abandoned by an inexperienced contractor at a depth 
of 650 ft. the contract depth being 1,000 ft. The city 
desires to find a party to complete the contract. 
Address J. C. WetcH, Mayor. 

Ohio.—Cleveland. The plans and specifications for 
the new water tunnel have been prepared by Superin- 
tendent WarreLaw, The tunnel will have a daily ca- 
pacity of 60,000,000 galls., cost about $300,000 and occupy 
2 years in construction.—Deflance. The Defiance 
Water Co. has been incorporated with a capital stock of 
$200,000. Washington. Water-works are contemplated. 
Address F. Jounson. 


Indiana.—Kentlund. Steps will soon be taken to- 
wards issuing the water bonds voted in November. 

IUinois.— Murphysboro, Water-works have been 
established.——Creston. The City Council has granted 
Wa. 8. Mercer & Co., of New York City, a franchise for 
25 years for the construction of a system of water- 
works, paying a yearly rental of 4,400. The franchise 
granted to James Gamble in the spring was declared 
void on aecount of non-compliance wfth its terms. 
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Dakota.—Bismarck. The new water-works were 
tested Dec. 13, with satisfactory results. The city 
council accepted the works by a unanimous vote. 

Nebraska.—Lincoln. An additional water supply is 
proposed to be obtained from neighboring streams, 
pumped to a reservoir.——Holdredge. Plans have been 
adopted for water-works to cost $50,000. A.A. RricHarp- 
son of Lincoln, is Chief Engineer.—— Beatrice. The city 
will enlarge the water-works and lay 21,260 ft. of pipe at 
an estimated cost of $19,800. 

California. —Porterville, A water supply will be ob- 
tained from the Tulare river and pumped to a reservoir 
on an elevation east of the town. 

Texas.—Beaumont. A contract for a system of water- 
works has been made with W. E. Tuomas and asso- 
ciates. There will be 244 miles of pipe, 28 hydrants and 
a stand-pipe.——Paris. The Paris Water Co. has been 
incorporated with a capital stock of $20,000, by M. P 
Keviy.J. D. THomas and L. P. Harrison, M. P. Keiry, 
of Georgetown, has the franchise for the works. 

Canada,.—Kingston, Ont. The water-works syetem 
will be improved. New mains will be laid, two Hyatt 
filters put in, and a tank 70 ft. high erected at the 
reservoir. These improvements will coat $100,000 in ad- 
dition to the $120,000 paid by the city to the company 
for the purchase of the works.— Welland, Ont. Water 
works are being built, and the water supply is pro- 
posed to be taken from the Welland canal.——Toronto. 
The engineer in charge of the pumping works has 
ealled attention to the large number of repairs needed 
by the Hunter & Inglis engine. The Water-Works 
Committee has decide: to make such repairs as are 
absolutely necessary and to refer all other matters re- 

lating tothe engine tothe subcommittee appointed to 
meet Hunter & Inglis. Bridgetown, N.S. The town 
has just completed water-works, gravitation system. 
with reservoirs. A. W. Fores, of Cratts & Forbes, 
Boston, Mass., was Engineer. The contractors were 
Sutherland & Cochran; the pipe and gates were fur- 
nished by Black & Co., of Glasgow. and the hydrants 
by the Windsor Foundry Co. The price for trenching 
and pipe laying was 25 cts. per ft. The town owns the 
works. Population, 2,500, 


Proposals Open. 


Water-Works.—City wants to contract for works to 
be built in the spring. Surveys and estimates com- 
pleted. J. W. Norvexuy, Mayor, Bristol, Tenn. 

Gas Works.—About 5 miles of mains to be laid. W. 
L. WarrakeRr, Texarkana, Ark. 

Water-Works.— Franchise plan. Tue 
Works Committees, Centralia, Lil. 

Sewer and Culvert.—Salt glazed sewer pipe, 12 and 
18-in.; basins and manholes. Brick culvert with stone 
invert, 42 x 48 ins. JoHN HUNKELE, Street Commis- 
sioner, Newark, N. J. Dee. 27. 

Highway Bridge.—Across Stones river at Stewart’s 
Ferry. Bids for the entire work or for (1) masonry and 
foundations, (2) bridge superstructure, (3) earth or rock 
grading. Pians and specifications at the office of W. F. 
Foster, 3 Berry Block, Nashville. Joun Overron,Chair- 
man Committee of County Court, Nashville, Tenn. 
Dec, 28. 


Street Lighting.—Gas or other illuminant. Geo. R. 
Conner, Commissioner of City Works. Brooklyn, N. Y. 
Dee, 29. 

Post Office.—At Coaticook, P. Q., A Gopgtn, Secretary, 
Department of Public Works, Ottawa, Canada. Dee. 29, 

Bridge.—Across Menominee river between Menom- 
inee, Mich., and Marinette, Wis. Draw spa 192 {ft.: 
2spans 110 ft.; 900 ft. uf iron or Howe truss spans; 
360 ft. pile bridge. Engineer R. E. Farnaam, 24 La 
Salle street, Chicago, 5. M. StepHenson, Menominee, 
Micb., or J. A, VayCieve, Marinette. Wis, Dee. 30, 

Pipe and Specials.—Pipe; 165 tons 19-in., 196 tons 
18-in,, 89 tons 20 in., 710 tons 24-in. Specials, 4 tons for 
12-in. pipe, 7 tons for 18-in., 12 tons for 20-ip., 44 tons for 
a4-in. H. E. Stickies, Secretary, Special Water Com- 
mission, 25 North Pearl street, Albany. N. ¥. Jan. 8. 


Pump, Boilers, Water Tower, Buildings, Btc.—At 
Central Islip, L. I. One duplex steam pump, 2 boilers, 
water tower and tank, engine and boiler house and 
other buildings. Tue CoMMIssiongerRs or Pusiic 
CHARITIES AND CoRRecTION,66 Third Avenue, New York 
City. Jan. 4 


Heating Apparatus.—For 16th precinct station house. 
Geo. Kk. Conner, Commissioner of City Works, Munici- 
pal building, Brooklyn, N.Y. Jan. 5. 

Pipe and Castings.— About 750 tons of cast-iron water 
pipe and a quantity of special castings, R.CLaRrx, Secre- 
tary, Water Commissioners, Merritton, Ont., Canada. 
Jan. 10. : 


Sewers and Drains.—In several streets. THos. G. 
Situ, President, Board of Public Affairs, Cincinnati, 
O. Jan. 16, 


Court House, Jail and Jailer’s Residence.— At 
Pineville, Ky. Plans and specifications at the offies of 
MeDonald Broe., Bull Block, Louisville, andthe office 
of J. M. Parsifull, Pineville. Tas Jari Commisston- 
rrs, Pineville, Bell county, Ky. Jan. 25, 
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Contracting. 
Tunnel.—A tunnel will be built under the railroad 


crossing at Seventeenth street, Birmingham, Ala.. ata 


cost of $12,500. Address W. H. Huenegs. 


Pumping Machinery Wantsd.—The Board of Water 
Commissioners, Sandusky. O., will advertise for pro- 
posals for pumping machinery. Address Caas. A. Jup- 
son, C. E., Superintendent of Water Works. 


Water Supply.—The Board of Public Works, Je1sey 
City. N, J.. will advertise for proposals for a new water 
supply, delivered at the Belleville reservoir. 


Foundations and Dock Work.—The contract for re- 
building the dock and pile foundation for the ware- 
houses of the Anchor Lineand the Western Refrigera- 
ting Co., at Chicago. Iil..has been awarded to W. T. Cas- 
grain & Co., of Milwaukee, Wis. 


Machinery for Swing Bridges.—The Commissioner 
of Public Works, Chicago, I1., has awarded the con- 
tract for machinery for the swing bridges at Randolph 
and Madison streets to the Excelsior Iron Works of 
Chicago, at $2 400 for each bridge. 


The U nion Iron Works Co., of Chattanooga, Tenn,, 
will erect a larger plant in the spring. The company 
has the contract for 8-in. water pipe, pumps, boiler and 
stand-pipe for the water-works at Athens, Tenn. It is 
also building bridges. 


The Roanoke Railroad & Lumber Co. has been or- 
ganized under a charter from the North Carolina legis- 
lature, and has parchased saw mills, dry kilns, etc., at 
Reidsville, N. C.: also logging rai'road, ete. The com- 
pany has purchased land near Norfolk. Va., and will 
erect creosoting works for the treatment of niling and 
lumber. President, L. R, Freeman, Warren, Pa. ; Secre- 
tary, E. B. Free an, Norfolk, Va. 


The Kanawha Improvement Co. has been incor- 
porated at Charleston, W. Va., with a capital stock of 
$25,000, 


Pile Revetment.—The advertisement for proposals 
for constructing a pile revetment at Ashland, Wis., 
have been withdrawn and bids will not be received. 
Work at this harbor will not be commenced at present. 
The work will be under the supervision of Capt. E. L. 
B. Davis, U. 8. Engineer Office, Milwaukee, Wis. 


The San Francisco Tool Co., of San Francisco Cal., 
has enlarged its works and has every department full 
of work. The company has a contract for making 
15,000 meters for the Spring Valley Water Co., and is 
turning out 20 meters a day; 500 meters are also being 
made for San Diego, and other large contracts for the 
same kind of work are expected soon. Twenty of the 
new double-capacity hydraulic elevators made at these 
shops are now in use or in process of constructjon in 
this city. A pumping plant for San Diego, designed to 
lift water 266 ft., has just been completed, as has also a 
deep-well pumping plant for George C, Shreve, to be 
used at Mountain View. Other recent work in this 
line is a pump for San Lorenzo, with a capacity of 
60,000 galls. an hour, a pump for Stockton with a capa- 
city of 75,000 galls, an hour, and a 16-in. pump for John 
T. Porter capable of pumping 600,000 galls. per hour. 
The latter plant 1s to be used at Lodi for reclamation 
purposes, Three’ large pumping plants have recently 
been ordered by the Spring Vulley Water Co., one with 
a capacity of 400,000 galls. an hour. another of 300,000 and 
another of 60,000, A pump fora local brewery that will 
lift 9,000 galls. of beer 75 ft. high in an hour is nowin 
hand, Two top piledrivers for T. P. H. Whitelaw and 
one for the Grangers’ Business Association at Port 
Costa have been turned out lately from the same werks. 


Railroad Contracts.—Georgia,Carolina & Northern 
KR, R.~—The contract for grading from Athens, Ga., to 
the Oconee river has been awarded to T. W. Powell, 
who will commence work at once. 

Kansas City, Rich Hill & Southern R. R.—The 
contract for building the road between Rich Hill and 
East Lynne, about 40 miles, has been awarded to H. P. 
Selden, of New York. 

Nashville & Knoxville R. R.—A contract bas been 
awarded to Coffee & Ware, of St. Louis, Mo. 

Seattle, Lake Shore & Eastern R. R.—The contract 
for an extension of this Washington Territory road to 
the Canadian boundary line, 80 miles, has been awarded 
to T. T. Sinclair & Oo., of Port Hear 

Oxford & New Glasgow R. R.—The Department of 
Railways & Canals, at Ottawa, Canada, has awarded 
contracts as follows for 50 miles. Sections 1 and3,J . 
O Brien, of Renfrew, Ont., and Thomas Cooke, of Ox- 
ford, N.8.; Section 2, D. M. Sutherland, of Shubena- 
eadie, N. 8.; Section 4, Archie Stewartand Ralph Jones, 
of Ottawa. The total cost of the 4 sections will be about 
$400,000, 

Cape Breton R. R.--The Dominion Government has 
taken over the contract for the east end of the road 
from Sims & Slater, of Ottawa, oa the ground that the 
work was not being done fast enough. 
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The Sodom Dam.-The contract for the construction of the Sodom dam, in connection with the additional 
water supply for New York City, was awarded Dec. 19 by the Aqueduct Commissioners to Sullivan, Ryder & 


MATERIALS, 


Removal of soil excavated and placed j pene: in spoil banks.. 
Soil taken from spoil banks an ‘ 
Sodding 
Earth Sreateiion. 
Earth taken from spoil banks for woliting.. 
Extra haul of earth, every 100 ft. over 500 
hon excavation 
rock excavation. 
Tim r for river work ; 
Portland cement (barrels of 400 lds).. 
Concrete masonry, 5 broken stone: 1 cement...........- 
Concrete . 3 broken stone: 1 cement...... ededds 
= American cement mortar 
Brick a asphaltum mortar.. eee 
Rubble ‘ American cement mortar. 
Dry rubble stone masonry and paving 
Rip-rap sees 
OE CEI, cc cscnvenneeisbsiascbhabipctn vacentedengnst ‘a 
Split stone masonry, dry 
ea oo " ne 


Facing stone masonry, Amevican cement mortar 

Granite dimension stone masonry, Am. cement mortar 

Pace work, rubble stone masonr 

Fine hammered (6 cut) face dressing 

Rough pointed faee dressing 

Masonry, laid in American cement mortar, (1:1. 
laid in Portland cement mortar, (ait. 

1 


“ “ “ ( : 


Cast- iron hub and spigot straight pipe........-........+-. 
Cast-iron specials, in place 

Wrought-iron. in place. 

Cast and wrought-iron fencing 

Stop, cocks, 48 in 


“ 


WEAR io 5 5 dass oC bcs Cd ceweds Chas dN ebeRtéddd oer ele web aes 
Double door ; 


Dougherty, at $366,990. The contract prices were as follows: 


4,000 cu. yds. aa 
4,000 


QUANTITIES, Price. AMOUNT. 
800 
800 

2,250 
17,500 
7,500 
75 
15,000 
4,000 
1.250 
1,375 
2,250 
2,5°0 
4 750 
5,000 
120,000 
24, 
3,750 
4,000 
3,200 


7,500 sq. yds. 
50,000 cu. yds. 
30,000 


5,000 
10,000 wa 
2,000 * 
25,000 ft. B. M. 
500 bbis. 
500 cu. yds. 


a 


arnt 


50,000 
25,300 
3,600 
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10 
1,200 Yin. ft. 
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366, 
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Tipe and Specials.—The following proposals for 1800 tom of 6, 10. 12, 20 and 30-in. cast-iron water pipe, and 132 
tons of special castings. were opened December 13, by the Water Committee. City Council, Montreal, Canada: 


Pipe. 


A. 
Alex. Gartshore, Montreal 
Belihouse, Dillon & Co., Montreal 
. MeLaren & Co., Glaszow, Scotland 
Middleton & Meredith, Montreal 
} N. C. Connal, Montreal 
M 1,9: Somer. Montreal Co, Gl Scotlan 
acfarlane, Strang asgow, Scot'an 
(Ternbull & Co., 
(Coghlin. agent. 
George Reaves, Montre 
R. D. Wood & Co., Philadelphia, Pa. 
ey Montreal 
orge Dibley & Son, London and Montreal.. 
ai Taylor(fi1) » ttewert& Co. ) Glasgow | 
diay Cross Co., Chesterfield, E ngland.. 
Goopet Fairman & Co., Montreal 
& Greene, Montreal.. 


Om the contract was awarded to Alex. Thos. ‘Paterson, of Sandibendaeey, N. 8. Canada. 


Castings.—Chagnon & Co., Louseess 


1, $39.70 per ton; 
$46.20; A. R. Ives & Co., Montreal, Beilhouse, Dillon 


T. T. Turnbull & Co.. Montreal, oe E 


Street Railroad.—T. William Harris & Co., of New 
York, have been awarded the contract for the construe- 
tion of the Savannah Street & Rural Resort Ry. at Sa- 
vannah,Ga. There will be six miles of track: electric- 
ity or horse power wil! be used, probably the former. 
No pains will be spared to make this a first class road 
in évery respect. 


Kyanized Spruce Plank—The Commissioners of 
Harvard Bridge, Boston, Mass., received the following 
proposals for 420,000 ft. B. M. of kyanized spruce plank: 
W.S. Barker, $24.39 per 1,0°0 ft. B. M.; A. M. Stetson & 
Oo., $26.50. The contract was awarded to W.8. Barker. 


Dredging.—The following proposals for dredging in 
Wappoo cut, South Carolina, have been received by 
Gen. Q. A. Grumors, U. 8. Engineer Office, New York 
City: Ross & Sanford, 22, 24 and 26 cts. per cu. yd. 
moved not exceeding 1, 2 and 3 miles. Charleston 
Dredging Co., 21, 23 and 25 cts., conditioned upon depth 
of water in approaches and width of channel to be 
dredged. 


The Sodom Dam.—The Aqueduct Commissioners, 
New York City, received 17 proposals for the construc- 
tion of the dam. The totals are as follows: 


Sallivan, Ryder & Dougherty... 
J. rown. see 
Andrew 0” 0’ Rourke. 

aige 
Ryan & Ore So wows bewwers wiin joe bivteinade 
Smith, Ripley & Browne..-.-..----- detuk sbdacnes 
I. V. Quackenbush : 
Clark & O'Hara. ......-csscccceeeee $a vveb ents ee 
O’Brien & Clarke. oe .c0cccscecccsccccess 
Nolan Bros. & Lees 
Henry Oollin............cccee.cees peuae sta 
R.chard A. Malone. 
John Cox & Co, 
Arnold & Stevens. 
Belden, Soule & Ray 

. R. Byron. 


fil erne tothe Senstesere. censors 
The contract was awarded to Sullivan, Ryder & 
Dougherty. the prices of whose bid are given above. 


ete e eee teeth ee ewww eseees ane 


agent, Montreal). 

‘ Montreal 1) : 
6-in 

“in., mr. - 10-in.. $36.72: 12- in., $36.11; 20-in., $35.87 ; 30 in. 


‘& Co,. Montreal, $50.50; B. I. 
Chanteloup, Montreal, $60: 
Cooper, Fairman & Co., $62.74.. The contract was not awarded. Louis LesaGe is Superintendent of 


do 
d 


do 
--6 in., $8715: 10-in., $36.30; 12, 20and 30 in. 35.80 
;, $35.50; 10-in., $35.20; 12, 20 and 30-in. 34.80 
35,87 
36.89 
35.60 


in, $38.16; 10-in., $37.52; 12, 20 and 30-in. 
in., $36,963 10- in., $36.10; 12, 20 and 30-in. 


J. MeDougall; Montreal, $16.20: P. Arnesse, Montreal, 


. blin. montreal, $55.77; 
Alex. Gartsh: amilto + $61.20; 


ore, 
~y Works. 


Water Tanks.—The Belt Railroad Co.. at Indian- 
apolis, Ind., will replace the woodea tanks in its yards 
with iron tanks on iron trestles. The improvement 
will cost $10,000. 


Water Pipe.—The Trustees of Lake, Ill., will read- 
vertise for proposals for water pipe. The Shickle, 
Harrison & Howard Iron Co., which was recently 
awarded the contract for pipe, has withdrawn, with the 
consent of the Board. The company feared the Board 
had not power to make the contract. 


Pipe and Specials.—The Water Board, Philadelphia. 
Pa., has awarded contracts as follows: Camden Iron 
Works, Camden, N. J.;3-in. pipe, 1.33 ets. per Ib. :6-in., 
1,916 cts, ; 8-in., 1.312 cts, ; 10-ip., 1,272 ets. : 12-in., 1.961 cts; 
48-in., 1.15 cts.: breeches pipe, 3.73 cts, McNeal Pipe & 
Foundry Co., Burlington, N. J.; 16-in. pipe, 1.239 cts. per 
lb. , 20-in., 1.228: 30-in., 1.195 ets. Gloucester Iron Works, 
Philadelphia; small and large specials, 2% and 2.36 cts. 
per Ib, 

Steam Road Rollers.—At San Francisco, Cal., three 
10ton steam rollers have been built by a Mission street 
iron-works, and 2 more are being built. They are for 
the San Diego Pavement Co. and the Bituminous Pave- 
ment Co., of San Diego. They are designed for use in 
the laying of bituminous pavements, and one of the 
rollers of each engine is arranged to contain fuel in 
order to heat the pavement. 

Water-Works.—The following were the ati 
received Dec. 12 by the Water Trustees, Hammond. 
Ind., for the construction of water-works, the contract 
for which was given last week (p. 446): E.'B. Wingate. 
Chieago; pumphouse, chimney and reservoir, $4,120; 
pumps and boilers, $3,271; stand-pipe, $4,301.80.— 
Eclipse Wind Engine Co., Beloit, Wis., $2,732, $4,450 and 
$5,778, for similar work.—South Bend Boiler Works. 


- South Bend, Ind.: pumps and boilers, $4,500; stand- 


pipe. $5,200.——-M. N, Walker & Oo., Chicago; two boilers 
and fittings, $1,230.— Deane Steam PumpCo., Chicago: 
pumps only, 14 X 8 $585: 16 X 9% X 10, each 
$710; 4 X 2% X 4.at 318)4 X 104 X 10, $765. The 
contract was awarded to E. B. Wingate, 
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There will be a brick pumping house, with concrete 
floor, engine foundation and chimney. The reservoir 
will be of stone and brick, 30 ft. diameter and 9 ft. high 
in the clear, inside; it will be excavated in the ground. 
The stand-pipe will be of steel, 10 ft. diameter and 
100 ft. high : the plates will vary from j,-in. at bottom to 
‘{-in, at top. The material to have atensiie etrength 
of 60,000 Ibs. per sq. in. and to be tested by the engineer. 
The horizontal joints will b» single riveted lap joints, 
and the verti ‘al joints double riveted lap joints. There 
will be 12 14s-in. anchor bolts, with the necessary plates. 
The foundation will be 16 ft. diameter and about 10 ft. 
high: it will beof rubble masonry laid in cement 
mortar. The pumping plant will consist of two duplex, 
non-compound, pumping engines, with a daily capacity 
of not less than 750,000 galls. each with an ordinary 
piston speed of 100 ft. per minute; they are to be ca- 
pable of working against heavy pressure and equal to 
throwing two 1-in. streams through 100 ft. of 23s in. 
hose, to a height of 80 ft. There will be 2 boilers, 50 ins. 
diameter and 14 ft.2ins. long. The Chief Engineer is 
E. B. Wineate, C. E. of Chicago. H. Haw is Superin- 
tendent of Water-Works, : 


The Toledo Foundry & Machine Co,, Toledo, Ohio, 
have their new works in full operation, giving them 
several fold more facilities than the old premises. They 
have just iuished two excavators, one for the Pennsyl- 
vania R. R., and the other for the Lake Shoref& Michi- 
gan Southern R. R. 

The King Bridge Co., of Cleveland, O., is making 
large additions to its worka in that city, including two 
new shops, each 800 [t. long by 75 tt. wide. Without 
neglecting their highway business the company will 
pay more attention to railway bridge construction in 
the future, and the new shops are being fitted up with 
thisend in view. They are now building the Grand 
Avenue bridge in St. Louis, with two spans of 260 [r. 
and one of 400 [t., 60 {t. wide over all. Their work on 
the new Cleveland viaduct will be completed in the next 
summer and work has recently been started on an- 
other bridge across the Mississippi at Minneapolis; 
they have recently finished a bridge at the same place, 


RAILROADS 


East of Chicago. 
Existing Roads. 


Kinderhook, Valatie & Stuyvesant .— 
No. 4 Broadway. 
New York Crty, Dee. 20, 1887. 
EprroR ENGINEERING NEws; 

The Kinderhook, Valatie and Stuyvesant Railroad is 
to run from Stuyvesant ding on the New York Cen- 
tral & Hudson River Railroad, 25 milessouth of Albany. 
via ee. Valatie gnd Niverville on the Boston & 
Alban road, to Kinderhook Lake, a distance of 10 
an The Sreation is com most of the right of 
way has been secured, and about three miles have prea 
ther co by contractor JuDson KInGsLEy of Troy. 

er contracts aré to be let about January 13, aud it is 

to begin track laying by April 15, and have 
the road open for_ busin y June 1. COnas 
Hanes, of 45 Broadway, New York City, is President, 
and J. h. PHELPS, of Kinderhook, is Chief Engineer. 
F. H. SKEELE, Secretary. 

Lake Erie & Western.—It is reported that the exten- 
sion of the Minster Branch to Piqua, O., a distance of 
18 miles, will be undertaken early in the spring, and 
surveys will be made this winter. The project was 
noted on our map No. 3. 

Pennsylvania.—Work is being pushed on the ele- 
vated tracks upon the branch to Harsimus Cove in 
Jersey City. Areport comes floating in from Musca- 
tine, Ic., to the effect that the Pennsylvania officials 
have determined to build from Chicago to Omaha and 
Kansas City. The Mississippi river is to be crossed at 
Muscatine, and Mayor GoBBLz of that city, and mem- 
bers of the Board of Trade have organized a bridge 


-company. The report states that “the Rock Island Is 


somewhat disturbed by the statements.” We extend 
our sympathy to President CaBiz. and trust that the 
“disturbance” of the company he represents may be 
soon relieved, 

Louisville, Evansville & St. Lowis.—The Hunting- 
burg, Telt City & Cannelton branch in Indiana, 22.7 
miles in length, has been completed and will be open 
for business by January 1. 

Baltimore & Drum Point.—Rodgers & Clements, 
the contractors for the Calvert County division of this 
Maryland line will complete the first five miles of grad- 
ing by February 15. Further contrasts are to be let 
shortly. Some ehanges in the surveyed route are 


ENGINEERING NEWS 


grading has been finished on this Michigan road. The 
division now under contract, extsnds from Durand to 
East Saginaw, about 60 miles. P. H. Kercnam of East 
Saginaw, is Vice-President. 

Lehigh Valley.—The surveyors of the proposed 
Buffalo & Geneva road are still at work near Ithaca, 
N.Y. Three preliminary lines have been run between 
Van Ettenville and Geneva and a fourth is being exam - 
ined. 

Niagara Central.—Grading is completed between 
Thorold and St. Catharines, Ont., and the track will be 
laid early in the spring. 

Fitchburg.—Work is in progress at Rotterdam Junc- 
tion on the Erie Canal upon the grain elevator, terminal 
tracks, ete., which were described at length in this col- 
umn some time ago. Considerabie bridge building 
work is in progress along the line. 

Housatonic.—At the recent annual meeting it was 

voted to build ten miles of road from Newtown to Hunt- 
ington, Ct., to conrect with the New Haven & Derby. It 
is also reported that the company will build the partly 
graded extension of the New York, Rutland & Montreal, 
from State Line to Lebanon Springs, New York. 
New York, Pennsylvania & Ohio.—This company 
has agreed to !ease when completed, the New Lisbon, 
East Liverpool & Southern Railroad. This line is to be 
built by a recently organized company, of which Daniri 
Crawrorp of 8t. Clair, 0., is President, and Geo. 
Morey of East Liverpool, is Vice-President. The line 
will be about 15 miles in length. It is not improbable 
that the Nypano will extend it on down the river to 
Wheeling, W. Va. 





New Projects and Surveys. 

Vincennes, Oakland City & Owensboro.— 

Owgnsporo, Ky., Dee. 13, 1887. 
Epitor ENG: NEERING NEWS: 

Surveys are in progress on this line from Owensbor. 
Ky., via Boonville, Ind., Lynnville and Oakland City to 
Vincennes. about 70 miles. Work is lignt and the line 
can be built it is thought for $10,000 per . Contracts 
will probably be let by early spring. Jas. C. Rupp of 
Owensboro is President ou W. B Eats is Chief 
Engineer. Cc. W. Siamecae Secretary. 

Williamsport & Northwestern and Binghamton 
& Southwestern.—A joint meeting of the stockhclders 
of these two companies was held Dec. 15 at Williams- 
port, Pa. The following officers were elected: Presi- 
dent, Francts M. Warp of New Jersey: Vice President, 
EpGak Munson of Williamsport. Secretary, Cuas. F. 
Camp of Williamsport. It was voted to place the line 
under construction as soon as possible. The proposed 
length is about 120 miles. The line as surveyed was 
noted on map No. 3. 

Castine & Bangor.—This Maine line is under survey 
by WaRREN NICKERSON of Orrington. A. M. Deverzaux 
of Castine is General Manager. 

Brantford, Waterloo & Lake Erie.—The city of 
Brantford, Ont., will vote Jan2 on the question ef 
granting a bonus of $50,000 to this company. 

Port Clinton Short Line,— 

Port CiinTon, O., Dee. 15, 1887. 
EprroR ENGINEERING NEws: 


Surve an Novy. 1 on the Port Clinton Short Line 
Rail which is to rum from Port Clinton westward 
via om. Harbor. Elmore, oodville, Bemberville, and 
Scotch Ridge to Bowling Green, a distance of 40 miles. 
Rieht of —_ is a partl y someon, and capital for building 
is xfoting tin enterprise is wolly aeons nt of 
a lines and will be cartied tht ounh p ibe oma 

rect, no contracts being let tis ho 
oxin tracklaying by April 1 next and open a portion ot 


the line for traffle by July. 
E. H. Brernan, President 


An Ottawa dispatch to the St. Paul Pioneer Press is as 
follows: 


“J. H. Stigales, a wow aort, broker and capitalist. is 


here app! ng ior wal of a charter to build a road 
presse T. porth m to Ateabeees ancio 
yond Edmonton. Says the road will be buiik 


vahio a few years. es is also taking u 

scheme te oars a a railwa Tom Quebec to the east 

coast 0 a fleet o! t vesse 
Atiantic. He thinks this would solve the question 


ca ae ae rope, m that th 
could be made from Labeo r to land in 
three und & half days. 


The above item has a certain interest inasmuch as it 
shows what preposterous stories go floating around 
the newspapers unpunctured. If Mr. Sriceouzs is a 
“New York broker and capitalist,” he certainly does 
not figure as such in the directory of this city. The 
Calgary road may have some basis of, possibility; 
but those who are acquainted with the mild climate. 
fertile soil, and smooth 
with the warm and winter harbors that 
line ite coast will readily believe that Mr. Sticenes’ 
** Labrador through line” will prove as visionary as the 
gentleman himself appears to be. 


SOUTHERN. 


_ Existing Roads. : 
Kansas City, Memphis & Birmingham.—The last 
rail on the Aberdeen, Miss., branch, 12 miles in length, 
was laid Dec. 14. It is rumored that the company in- 
tended to extend this branch from Aberdeen to Selma. 
Ala,, over the suryeyed and partially graded line of the 


| prairies of Labrador and . 
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defunct Memphis, Aberdeen & Selma company.——A 
branch is under survey to the Coal creek mines, near 
Birmingham. 

Natchez, Jackson & Coltumbus.—The holders of this 
2ompany’s securities are to decide soon whether to 
widen the gauge on the completed line. 160 miles in 
length, from Natchez to Jackson, Miss., and build the 
extension to Columbus or offer the road for sale or 
lease, T. J. Ntcoiz, the General Manager, advises the 
carrying out of the proposed improvements and is now 
in New York conferring with the bondholders of the 
road, 

Shelby.—This line extends from Shelby Junction, 
12 miles east of Louisville, Ky., to Shelbville, 20 miles. 
and is leased tothe Louisvi.le & Nashville. A syndicate 
headed by Jacop Kariscer, of Louisville, Ky, has 
secured a majority of stock and are now endeavoring to 
secure an order of court to break the lease of the road. 
Should they succeed, they will at once extend the line 
from Shelbyville to Frankfort, about 25 miles, 

Columbus Southern.—The final location and cross- 
sectioning is in progress on this Georgia road. 

Brunswick & Western.—At a stockholders’ meeting 
held Dee. 15 it was voted te sell the road, which extends 
from Brunswick to Albany, Ga., 171 miles, to the Savan- 
nah, Florida & Western Co. 

Roanoke PF. R. & Lumber € ©.—Thbis company whose 
headquarters are at Norfolk, Va., owns a road now 
used for lumber trattic which is projected to run from 
Piymouth to Reidsville, N. C., 36 miles. About 10 miles 
have been built at each end of the line and are now 
being operated. 8. F, Bursank, Plymouth, N. C., is 
Chief Engineer and General Manager. 


New Projects and Surveys. 


St. John’a River.—This company was chartered in 
Florida on March 29 to build a railroad from Jackson- 
ville to Ocala, by Dr. W. T, SyivesreRr, of Jacksonville. 
The line is now under survey by 8S. B. Carter, of 
Palatka. 

Canaveral & South Florida.—Chartered by H. BH. 
HARRISON and others, of Canaveral, Fla., to build a rail- 
road from Titusville to Canaveral. 

Atlantic, Atlanta & Great Weastern.—This com- 
pany’s proposed line extends from Sheffield, Ala.. via 
Atl inta, Ga,,to Savannah. The length of the Atlanta 
& Savannah division. which is projected via Eatonton, 
Sparta and Waynesboro, is estimated at 235 miles and 
the cost is figured at $3,499,452. Gro, T. Fry, of Atlanta, 
is President. 

Blue Ridge & Atiantic.—BatLey Tuomas, of Athens, 
Ga., who is at the head of this project, is said to have 
secured the aid of Jonn H. Inman. Mr. Tuomas pro- 
poses to take the Northeastern Railroad, of Georgia, 
which the Richmond & Danville has agreed to turn 
over to him, and extend it to Knoxville, Tenn. The 
history of the scheme and the legal difficulties in which 
it has been involved is long and complicated, and it 
may be doubted whether Mr. Tuomas will be able to se- 
eure the funds to carry it out for some time yet. 

New Life Water Power & Granite.— This company 
was orgavized Dec, 13, at Conyers, Ga., to build a short 
railroad, Wa, Y. Peck, of Monroe, is President. T. D. 
StTzwakrT, of McDonough is interested, 

Princeton, Marion & Ohio River..—This company 
which was incorporated in 172 has just been organized 
at Marion, Ky., with J. W. Buvg as President and J. G. 
RocHESTER, Secretary. 


THE NORTHWEST. 
Existing Roads. 


St. Paul & Duluth,—Double tracking on this road 
between St. Paul and Gladstone, Minn., bas begun. 
The distance is 11% miles. Some sharp curves wiil be 
straightened and grades made easier. The work is to 
be completed intinmie for the heavy suburban travel of 
next summer. 

Chicago, Milwaukee & St. Paul.—The work of tak- 
ing out grade crossings on the Hastings & Dakota di- 
vision in the city of Minneapolis is to begin very soon. 
The tracks will be lowered, and the streets carried over 
them by bridges. 

St, Paul, Minneapolis &£ Manitoba.—A corps of en- 
gineers have begun work on the extension of the 
Dalatb, Willmar & Sioux Falls line from Sioux Falis to 
Yankton, Dak., and it is supposed on southwest to 
Denver, Col, 

Minneapolis, Sault Ste. Marie & Atlantic.—The 
first through train ran over the road from Minneapolis 
to the Sault on Dec. 15, carrying President W. D. Wasn- 
BURN and other principal officors of the road. The trip 
was made in 22 hours; the distance is about 495 miles, 
of which 350 miles have been built in 1887. The officers 
and managers «f the company are to be highly compli- 
mented on their work Of the year, and when the length 
of the line, the rough and uninhabited country through 
which it was built, und the very short time which has 
heen allotted to perform a‘high grade of. work, are con- 
sidered it is certain that the achievement should be 
ranked as one of the greatest feats of railroad building 
of 1887, 
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New Projects and Surveys. 

Minnesota & Dakota.—This Dakota company, which 
has been making surveys and obtaining rights of way 
for three months past, has let the contract for building 
its road from Fargo, Dakota, northwest 152 miles to a 
point 15 miles west of New Rockford, to Jos Voakx, of 
Massachusetts, the whole line to be completed in time 
to transport next season’s wheat crop. Henry CUTLER, 
of Fargo, is president of the company. It is rumored 
that the enterprise is backed by the Cricago, Milwaukee 
& St. Paul. 


Minnesota Northern.— 

WortHincton, Noses Co., Minn., Dec. 14, 1887. 
Eprtor ENGINEERING NEws: 

The Minnesota Northern Railroad is projected to run 
from the South line of the State of Minnesota via 
Worthington. Fulda and Currie to Fergus Falls. The 
line is now under survey and right of way is beingse- 
cured. This enterprise is organized for the purpose of 
supplying a beautiful and fine stret-h of farming 
country with a direct line of road to the coal flelds of 
Iowa on the south and the Manitoba & Northern Paci- 
fle systems on the north. forming a part of atranscon- 
tinental Jine from Sabine Pass. Texas, north by the 
way of Kansas City. Mo., to Winnipeg and Hudson bay. 
making it eventuaily the most direct as well as the 
shortest line across the Continent (a long low grade 
road) that can be found. The company was formed by 
the business men along the line of road C, H, Smrrxof 
Worthington is President, and B. Z, WooLsTencraFt of 
Fulda is Chief Engineer. J. P. Movtton. 

Cairo & East Cape Girardeau.—This Llinois com- 
pany are said to have obtained a trackage right over 
the Mobile & Ohio road from Cairo to Beach Ridge, a 
distance of 9 miles. From Beach Ridge the line is torun 
via Goose Island, Santa Fe and Thebes to East Cape 
Girardeau, 45 miles from Cairo. Surveys will begin early 
in the Spring and it is hoped to let contracts by May 1. 
FREDOLIN Bross is President and Henry Wetts of 
Cairo is Secretary. 

Milwaukee, & Peoria, 

Phenix Building. 
Cutcaao, Inu. 
EpItTor ENGINEERING News: 

The recently incorporated Peoria & Michigan com- 
pany will be consolidated with another corporation to 
form the Milwaukee & Peoria Railway Company. The 

srojected route is via Mukwonago, Eikhorn Geneva 

wake, Walworth, Haworth, Belvidere, Rochelle, Men- 
dota and Bureau. The enterprise is independent of 
existing lines, and is projected to obtain a southeastern 
eonnection from Milwaukee to the coal regions of Illi- 
nois. Right of way is being secured, and surveys will 
begin immediately. Capital for building is to be se- 
cured by individual subscriptions and by a syndicate 
who will float the bonds. A contract for construction 
has been closed, and it is expected to push work so 
that tracklaying may begin by May, and the whole line 
be com: leted in 18 months from beginning work. Mr. 
E. H. WALDRON is President of the Company. 

OC. A. Hasiett, Secretary. 

Wissonsiu Midland.—Surveys have been made on 
this line from Fond Du Lac due north to the Michigan 
State line, 156 miles,and from Kaukauna to Sturgeon 
Bay, 72 miles. The northern line is projected 60 miles 
farther to L’Anse, Mich. Some local aid has been 
yoted but no other funds of amount have been secured. 
There is now some prospect that the Illinois Central 
will take up the enterprise, in which case a line from 
Fond Du Lac to Madison would be surveyed and built 
atonce. C. H. Benton of Fond Du Lac is Vice Presi- 
dent and N. BoarRpMAN is Chief Engineer. 

Springfield & Southern Ilinois.— 

219 So. 2rd St., St. Lours, Mo., Dee., 17, 1887. 
Eprror ENGINEERING News.— 


Surveys were made on this liae the past season from 
Pickneyville via Nashville, Carlyle, Greenville, Hills- 
boro. Harvel and Pawnee to Springfield. a distance of 
125 miles. The work is fairiv light. Over 60 miles of 
the line is level and the maximum grade on 50 miles is 
50 ft. per mile, On two miles the grade exceeds this, A 
good part of the right of way has been secured and the 
prospect is good for the balance, Some additional 
work may be done on the surveys this winter but most 
will be deferred till spring. It is likeiy thata construc- 
tion company will be organized this winter who will 
take up thet ne work of building the line and be ready 
to let zrading contracts in the spring. Rurus N. Ram- 
= Carivie, ii. is sremeest and Judge Amos MILLER, 
of Hillsboro is Secretary of the company, — af 
Gro. W. Davis, Chief Engineer. 


THE SOUTHWEST. 
Existing Roads. 


Fort Worth & Denver City.—At the annual meeting 
of the company at Fort Worth, Tex., C, F. Mzeex, Gen- 
eral Manager, reported that he expected to have track- 
laying completed by Feb. 15 and as soon as possible 
thereafter to open for business the whole line, 800 miles 
inlength. The company is now operating 138 miles 
from Denver to Pueblo, Col., and 277 miles from Fort 
Worth to Clarendon. Tex. Tracklaying is completed 
from Clarendon to appoint 80 miles beyond Cheyenne, 
ip the Texas Panhandle. 

St. Lowts & San Frencisco.—There is much dis- 
cussion concerning the probable-directions of the ex- 
tensions for which the stockholders have authorized an 
issue of bonds. Among the probable lines are a 
Kansas City extension from Pierce City or Bolivar, Mo., 
and a line from Paris to Roberts, Tex., a distance of 65 
miles, The Kansas Midland from Wichita to Elisworth, 
Kan., will be pushed to an early completion, and it is 


ENGINEERING NEWS 


stated will be extended south from Wichita down the 
valley of the Arkansas river to connect with the Indian 
Territory line. This road from Pierce City. Mo., to 
Sapulpa, Ind, Ter., 151 miles,over which but one train a 
day is now run, will be placed in good condition and 
the long delayed extension from Sapulpa across Indian 
Territory and the Texas Panhandle to Albuquerque 
N. M., to connect with the Atlantic & Pacific, will be at 
once pushed through. It goes without saying that the 
degree of activity with which the above programme 
will be carried out will depend very largely on the suc- 
cess of the flnancial managers in marketing their new 
bond issue. 

Southern Pacific.—The work of raising the $75,000 
subsidy asked by the company for building the 60 mile 
extension from Victoria to Beeville is making good 
progress, over half the sum has been raised, and the 
project seems to be in a fair way of being carried 
through. 

Atchison, Topeka & Santa Fe.—Tracklaying is being 
pushed rapidly on the Kiowa extension across the 
Texas Panhandle, and is nearly to the New Mexican 
line. Itis stated that several of the contractors who 
have been working on the Chicago, Santa Fé & Cali- 
fornia are te begin work at once on the extension of 
this line to Albuquerque, N. M. 

Missouri Pacijfic.—The reason for stopping work on 
the new Dallas & Hillsboro line in Texas is stated to be 
scarcity of steel rails. The grading and bridging are 
nearly completed, and it is hardly likely that the stop- 
page of work will be more than temporary.— It is 
stated that the St. Louis, Iron Mountain & Southern is 
to abandon its line from Charleston to Birds Point,Mo., 
and cross the Mississippi at Belmont. 

Chicago, St. Paul & Kansas City.—The Kansas 
City extension of this line from St. Joseph, Mo., is a 
topic of much interest at the Missouri river metropolis. 
President StrcKNEyY has personally vieited Kansas City, 
and is said to have secured an entrance over the tracks 
of the Wyandotte & Northwestern from Leavenworth. 
As soon as spring opens work is to begin on the line 
from St. Joseph to Leavenworth. 

Kansas City, Fort Smith & Southern.—On this 
Missouri road about 39 miles of grading was completed, 
and 5 miles of track were down at the time of the cessa- 
tion of work some time ago,on account of lack of funds. 
The projected length is about 200 miles, and it is esti- 
mated that $2,000,000 would be required to complete the 
line. The original projector of the line was MaTTutas 
SPLITLOG, a half-breed Indian of considerable wealth. 
Mr. J.C. CRAVEN, of Springfield. Mo., is now interested 
in the project, and is trying to obtain funds for resum- 
ing work. 


New Projects and Surveys. 
Kansas City & Sabine Passe.— 
Bayard Building. 
Kansas City, Mo., Des. 12, 1887. 
EDITOR ENGINEERING NEWs: 


_The Kansas City & Sabine Pass Railway is tor un from 
Kansas City, Mo., to Sabine , Tex.,a distance of 
664 miles, via Pierce City, Mo., and Bentonville, Fort 
Smith and Texarkana, Ark. On the first division trom 
Kansas Ci:» to Pierce sore. miles, surveys have been 
made, right of way is being secured, and contracts 
have been let to a construction company. The route is 
via Belton, Foster and Lamar, and the maximum grade 
is one per cent. The President of the Company is 
Harrison M. James of New York City. The New York 
office is No. 31, mroeeey, r. J. W. Nrer, Hall Build- 
ing, Kansas City, is Chief Engineer. aye 

AusTIN Kerk, Secretary. 


Beloit & Nebraska.—This company has been char- - 


tered in Kansas to build a railway from Beloit, Mitchell 
Co., to the North line of the State in Jewell or Smith 
Co., @ distance of 60 miles. The incorporators are A. L. 
WriuiaMs of Topeka and others, which indicates that 
the project is in the Union Pacific interest. 

Chicago, Hannibal & Springfield.—_This company 
has been incorporated in Missouri by Rotanp C. Nick- 
ERSON and Josepm Latuaor of Chicago and others, to 
build a railroad 260 miles in length from a pointin 
Marion or Balls counties to Springfield, Mo. Sur- 
veyors are already at work on the line. It is stated 
with considerable plausibility that the scheme is 
backed by the Chicago Burlington & Quincy and that 
the line will be located at once ready for next season’s 
work. : 


Panhandle.—This company bas been chartered in 
Texas to build a railroad from Washburn, Armstrong 
county to Panhandle City, 25 miJes. Among the incor- 
porators are Henry WatTeERs of Baltimore and Moraan 
Jones of Fort Worth and the line is thus evidently a 
branch of the Fort Worth & Denver City. 

Houston, Central Arkansas & Northern.—This 
company, which was iacorporated in Arkansas, Feb. 
26, 1887, has finished its preliminary surveys and esti- 
mates and intends to begin construction by Feb. 1. 
The road will run from Little Rock, Ark., to Alexan- 
dria, La., about 300 miles. W. A. Bricut of Little Rock, 
is President and Jas. Conygrss of Houston, Tex., is 
Chief Engineer. 

Galveston, & Western.—Incorporated by H. F. 
Frsuer and others of Galveston, Tex., to buiid a short 
suburban road. 


‘is C. C. STEVENSON. . ; 


DECEMBER 24, 1887. 


Mississippi Valley.— 
Natouezz, Mtss., Dec. 12, 1887. 
Eprtor ENGINEERING News: 


The Miss Valley Railroad is p 
near Arkansas City, Ark.. wy 
, 260 miles along the Bank “of the 
river, conn with the 
City and the 


red, but Sotime of com 
Soo Brae Nene one ite: te futenesed irik 
way, New Yor A n the com- 
pany. R StTEEie, President. 

Chicago, Oquawka & Kansas City.—On June 3 of 
the present year considerable interest was excited in 
Kansas City railroad circles over a rumered deal in rail- 
way charters. WALTER DRown of Kansas City, repre- 
senting some mysterious company (rumored to be the 
Pennsylvania) secured charters for an elevated railway 
hear Wyandotte, Kan., a bridge across the Missouri 
near Quindaro, and the partially graded roadbed of the 
Parkville & Grand river railroad, 37 miles in length, 
from Quindaro to Lathrop, Mo. Since that time sur- 
veys have been in progress under Mr. Brown’s direction 
and considerable real estate has been secured. The 
purposes and work of the syndicate have however 
been kept secret as far as possible. On Dec. 16, however, 
Mr. Brown issued the following proposition to the 
voters of Wyandotte company from which some idea of 
the projects of the company may be obtained: 

To the Taxpayers of Wyandotte county, Kansas: 

In consideration of $200,000 aid to be voted by the 
eounty of Wyandotte, such aid to be in bonds of said 
county. running rty years from e of issue and 
bearing 5 per cent. annual interest, the undersigned 
proposes to construct and maintain a bridge across the 
Missouri river at a point between Parkville, Mo., and 
the reservoir of the National water works company in 
Wyandotte county, Kansas. Said bri to be a single 
track railroad and wagon bridge ; to be built of steel and 
iron ana to be first class in all respects. Suid bonds are 
not to be delivered _ to the eaceestents until the com- 
pletion of said bridge. Work on said bridge to com- 
menace within six months from the time authority is 
granted by congress for the construction of the same, 
andto be finis' 


ed within eighteen months from the 
commencement of work thereon. 


Water Brown, Representing Company. 


North Topeka, Silver Lake & Rossville.— 
Topeka, Kan., Dec. 19, 1887. 
EDItoR ENGINEERING NEWS: . 


The proposed route of eur road isrom North Topeka 
via Menoken and Silver Lake to Rossville, a distance 
of 18 miles. ‘the line wili probably’ be completed and 
open for traffic by July1. At present, however, a pro- 
position to build another line is under consideration. 

J.C. Wart, President. 


ROCKY MOUNTAIN & PACIFIC. 
Existing Roads. 

Mexican National.—Ten miles of track have been 
laid, from Saltilloto the Buena Vista battle ground, and 
graders are at work on the line for fifty miles further 
south. 

Denver & Rio Grande.—The extension from Mont- 
rose to Ouray, Col., a distance of 35 miles, has been com 
pleted.—It is rumored that the company is to let con- 
tracts at once for the extension from Glenwood 
Springs west. 

Oregon Pacific.—NELsoN BENNETT, who has a large 
contract on this line from Albany, Ore., east, has stop- 
ped work and discharged his employés. The company 
is said to be in financial straits. If this is the case, the 
report that the Chicago & Northwestern is interested 
in the road is probably untrue. 

Northern Pacijic.—On the Cascade tunnel, Contractor 
NELSON BENNETT reports a total of 7,300 ft. completed, 
leaving 2,669 ft. still to he bored. The total progress 
for November was 505 ft. On the Spokane & Palonse 
extension. under the same contractor, grading is com- 
pleted and track is laid to Pullman, 8 miles from 
Spokane Falls, W. T., and 30 miles from the terminus at 
Genesee, Idaho. 

Atehison, Topeka & Senta Fé.—Reports from 
Durango, Col., state that the company has offered for a 
loan of $30,000 to build a line from Albuquerque, N. M.. 
to Salt Lake City via Durango. As the distance be- 


to run 
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cities along its route will be asked for aid of not q' 
so trivial an amount as the sum named above. 
New Projects and pions 
aan Dispos Suman iacadene 
incorporated at San Diego, Cal., to build a railroad 
from San Diego to a connection. with the Carson & Col- 
orado road. It is stated that the incorporators 
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